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PATHOGENESIS OF INTESTINAL AMEBIASIS 

IN KITTENS '<• 

CHARLES W REES, PhD 

B/VLTIMORE 

The principal object of tlie observations and expernnents lecorded 
111 this paper was to leaiii the natme of the attack of Endameba 
histolyhca on the colon in kittens Since, therefore, the emphasis is 
placed on the origin and the development of the lesions, the term 
“pathogenesis” is used lather than “pathology”^ Pathogenesis also 
concerns the effects on the paiasite of the leactions of the host Evi- 
dences of this reaction may be studied in the endamebas because their 
nuclei, like those of the body cells, pass thiough various stages of 
necrosis after death The plan of procedure was to inoculate kittens 
in several well tested ways, to kill them at intervals of from eighteen 
hours to thirty days afterward, to fix the tissues of the colon and 
to section and stain them The limitations of this method, particularly 
in the field of pathogenesis, were clearly recognized One had to draw 
conclusions fiom the appearance of fixed material as to the reaction 
that had occuired dunng life As the woik progressed, it was found 
practicable to study the lesions in the living colon for a short time 
after its removal from the body It is hoped that othei ways of using 
living material may soon be devised 

The problem was suggested by Dr Robert Hegnei Laparotomies 
were performed on the kittens, as one method of infecting them A 
technic developed and demonstrated by Dr Justin Andiews was used 
It involved the use of sterilized instruments, towels, gauze, tape, and 
other such paraphernalia, and aseptic precautions The kittens recovered 
quickly, and there was seldom any peritonitis 

REVIEW OF THE LITERATURE 

The susceptibility of the kitten to amebiasis following lectal injection 
of material from human dysentei ic stools was demonstrated by Hlava - 

Submitted for publication, June 18, 1928 

From the Department of Protozoology of the Johns Hopkins University 
School of Hygiene and Public Health This investigation is part of a series on 
host-parasite relations aided by a grant from the Committee on Scientific Research 
of the American Medical Association 

1 “Pathogenesis has reference to the generation and development of disease ” — 
Encyclopedia Brittamca “Pathological disturbances are the result of some form 
of injury or of the immediate or more remote reactions of the body to injury ” — 
MacCallum, 1925 

2 Hlava Dysenterie in Bohemia (article m Bohemian) , abstract in Centralbl 
f Bacteriol 1 537, 1887 
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Latei investigations established the following facts (1) the non- 
pathogenicity for kittens of the bacterial flora of these dysenteric stools 
(Kartuhs®), (2) the noninfectmty, when administered via the mouth, 
of dysenteric feces containing trophozoites but not cysts (Quincke and 
Roes'*), (3) the pathogenicity of endamebas from bacteria-fiee 
abscesses of the human liver (Kruse and Pasquelle®), (4) the pro- 
duction of amebic abscesses of the liver in kittens (Marchioux ®), 
(5) the occurrence m the human bowel of several species of endamebas, 
some pathogenic in kittens and others not so ( Schaudinn,’’ Craig,® 1905 , 
Viereck®), (6) the maintenance of viability and pathogenicity by E 
htstolyhca when passed through a series of kittens (Wenyon,*® and Dale 
and Dobell**), (7) the invasion of the blood stream of cats infected 
with amebiasis by bacteria (Sellards and Baetjer *-), (8) the exc} station 
of the parasite in the colon when the cysts are injected through its wall 
following a laparotomy in which stasis is produced by a ligature 
(^Sellards and Theiler*®) It is also agreed that the kitten does not 
harbor endamebas except when experimentally infected, and that cysts 
are never produced in the colon of the cat, so that the latter never 
becomes a carrier Attempts to determine the occurrence or non- 
occurrence of diverse strains of E histolytica, some extremely 
pathogenic in cats and others not so, have led to conflicting views 

3 Kartuhs, S 'Ueber tropische Leberabscesse und ihr Verhaltniss zur 
Dysenteric, Virchows Arch f path Anat 118 97, 1889, Ueber veitere 
Verbreitungsgebiete der Dysenterie Amoeben, Centralbl f Bacteriol 7 54, 1890, 
Einiges ueber die Pathogenesse der Dysenteric Amoeben, ibid 9 365, 1890 

4 Quincke, H , and Roos, E Ueber Amoeben Enteritis, Berl khn Wchnschr 
30 1089, 1893 

5 Kruse, W, and Pasquelle, A Untersuchungen ueber Dysenterie und 
Leberabscess, Ztschr f Hyg u Infectionskrankh 10 161, 1894 

6 Marchioux E Note sur la dysenteric des pays chauds, Compt rend Soc 
de biol 51 870, 1899 

7 Schaudmn, F Untersuchungen ueber die Fortpflanzung einiger Rhizo- 
poden, Arb a d Gsndhtsamte 19 548, 1903 

8 Craig, C F Entamoeba coh and Entamoeba dysentenae, Am l^Ied 
9 854, 897, 936, 1905 

9 Viereck, H Studien ueber die in der Tropen erworbem Dysenterie, Arch 
f Schiffs- u Tropen-Hyg 11 1 (suppl ) 1907 

10 Wenyon, C M Experimental Amoebic Dysentery and Liver Abscess in 
Cats, J London Sch Trop Med 2 27, 1912 

11 Dale, H , and Dobell, C Experiments in the Therapeutics of Amebic 
Dysentery, J Pharmacol & Exper Therap 10 399, 1917 

12 Sellards, A W , and Baetjer, W A The Behavior of Amoebic Dysentery 
in Lower Animals and Its Bearing upon the Interpretation of Clinical Symptoms 
of the Disease in Man, Bull Johns Hopkins Hosp 25 238, 1914 

13 Sellards, A W , and Theiler, M Investigations Concerning Amoebic 
Disentery, Am J Trop Med 4 309, 1924 
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(Biumpt/^ Wagenei and Thompson,^® Kessel and otheis) Dobell 
and Laidlaw claim to have developed a nomnfective strain in culture 
by adding rice starch This was accomplished after thirteen subcultures 
over a peiiod of thiity-eight days I was unable to confirm these 
results 

It IS geneially agreed that the age duiing which kittens are most 
susceptible extends from the time of weaning to the attainment of a 
weight of from 600 to 700 grams Investigators report from 50 per 
cent to 75 pei cent of cats positive during this period Unweaned 
kittens and older cats are lather refractive If infection occurs in 
oldei cats, it is usually mild and the animal lecovers (Sellards and 
Leiva 

Boeck and Drbohlav conducted a series of experiments which 
demonstrated that the cultivation of E histolyhca in vitio is a relatively 
simple piocedure This work is of outstanding importance It relieves 
the experimenter of dependence on a haphazard supply of the parasite 
As pointed out b}^ Wenyon,-^ the aforementioned experiments also 
enforced a change of viewpoint concerning the pathogenicity of E 
Jmtolytica It was formerly thought that the organism could not long 
endure without access to living tissues More recent work (Dobell 
and Laidlaw and Yorke and Adams has shown that the phenomena 
of encystment and excystation, which complete the known life cycle, 
may occur m the test tube 

Studies of the clinical couise of amebiasis in kittens and of its 
pathology have not m any instance been adequately pursued Controls 
were never kept, though the kittens were usually purchased m the 
streets Such animals are undernourished and usually heavily infected 
with nematodes, cestodes, coccidia and ectoparasites Kittens are subject 

14 Brumpt, E Etude sommaire de VEntamoeba dispat n sp amibe a Kystes 
quadnnuclees parasite de I’hornme, Bull Acad de med , Pans 94 943, 1925 

15 Wagener, E H , and Thompson, M Experimental Amoebiasis in Cats 
from Acute and Chrome Human Cases, Univ California Pub Zool 26 267, 1924 

16 Kessel, J F Amoebiasis in Kittens Infected with Amoebae from Acute 
and “Carrier” Human Cases and with Tetranucleate Amoebae of the Monkey and 
of the Pig, Am J Hyg 8 311, 1927 

17 Dobell, C , and Laidlaw, P P On the Cultivation of Endamoeba histo- 
lytica and Some Other Entozoic Amoebae, Parasitology 18 283, 1926 

18 Rees, C W The Infectivity and Pathogenicity of a Starch-Fed Strain of 
Endamoeba Histolytica, J Parasitol (to be published) 

19 Sellards, A W, and Leiva, L Investigations Concerning the Treatment 
of Amoebic Dysentery, Philippine J Sc 22 1, 1923 

20 Boeck, W C , and Drbohlav, J The Cultivation of Endamoeba histolytica, 
Am J Hyg 5 371, 1925 

21 Wenyon, C M Protozoology, New York, 1926 

22 Yorke, W , and Adams, A R D Observations on Endamoeba histolytica 
Ann Trop Med 20 279, 1926 
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to pneumonia and bacillary dysenteiies, particularly duiing the peiiod 
when most susceptible to amebic dysentery And yet it appears fiom 
the protocols that careful examinations of the contents of the stomach 
and the small intestines were not made The aforementioned parasites 
were not noted as being present Small kittens adapt themselves pooily 
to solitary confinement in wire cages , frequently the controls die, some- 
times before the experiments are under way 

The foiegoing review of experimental amebiasis in kittens is given 
because a statement of the present status of the disease is indicated 
in order to show the bearing on it of the work here set forth In 
the field of pathogenesis, as the term is defined in this article, one 
finds only theories The first was proposed by Schaudinn,'^ whose name 
fustolyUca suggests a cytolysin He held that the penetration of the 
tissue IS made possible for E Jnstolyhca because the organism thrusts 
out, explosively, bladelike pseudopodia consisting only of ectoplasm, 
which are the weapons of attack These organella differ fiom the 
blunt pseudopodia of E colt, which are thrust out slowly and into 
which the endoplasm flows Another theory by Councilman and 
Lafleur-® and Wenyon (1912,^° 1925-^) presupposes that the tropho- 
zoites make their way to the fundi of the crypts of Lieberkuhn 
of the colon Here they multiply The gland responds by excessive 
secretion of mucus and becomes occluded A cytolytic toxin secreted 
by the parasites causes necrosis of the epithelial cells of the gland, 
and thus an abscess is produced, consisting of a yellowish plug of 
necrotic material containing endamebas By pressure and continued 
secretion, the endamebas may break through the muscularis mucosae 
into the submucosa, or the plug of necrotic material may be discharged, 
causing the flecks of bloody mucus which occur in the stools 

Dobell described the earliest lesion as a hyperemic patch of the 
mucosa The endamebas working in this area are the cause of this 
inflammation They secrete a toxin which dissolves away the cells of 
the mucosa In this way pools of cytolysed fluid are produced in which 
the amebas multiply It is of interest in this connection that Craig 
extracted a cytolytic substance in absolute alcohol from masses of 
E histolytica grown in culture 

The theories are in conflict in essential particulars, though the last 
two agree in postulating some kind of secretion by the parasite The 

23 Councilman, W T , and Lafleur, H A Amoebic dysentery, Johns Hop- 
kins Hosp Kept 2 293, 1891 

24 Dobell, C Protozoal Diseases, m Byam and Archibald Practice of Medi- 
cine m the Tropics, London, 1922, vol 2, p 1335 

25 Craig, C F Observations upon the Hemolytic, Cytolytic and Complement- 
Binding Properties of Extracts of Endamoeba histolytica. Am J Tron Med 
7 225, 1927 
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authois do not supply figines of the piogressive stages in these processes 
01 othei adequate evidence to substantiate then theoiies It seems 
obvnous fiom this levievv that furthei leseaich is indicated to determine 
to what extent any of the theoiies coincides with the facts 

iVIAlERIAL AND METHODS 

A strain of E histolytica in culture obtained from Captain J H St John of 
the Army Jilcdical School, Washington, D C, and established in this laboratory 
was available It was cultnatcd m Boeck and Drbohlav’s egg slant serum 

T VBLE 1 — Expciimcnts "ivith Lapaiotomv (The Endamebas Inoculated Were 
Culiincd m Boeck & Dthohlav’s Medium JVithout Staich) 
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* Ko 1 T\as treated exactly as Tvere tho others except that amebas were not injected 


medium For the substrain used m the experiments listed in table 1, the medium 
was enriched with ncc starch The kittens were purchased on the streets 
Well established methods of this laboratory were used in feeding and caring for 
them Sanders'*^ described these methods in detail 

As stated, one of the objectives of the experiments was to secure for study 
ver> early lesions m the mucosa of the colon The method of laparotomy 
referred to was used for the experiments summarized m tables 1 and 2 After 
exposure of the colon, the latter was ligated near the rectum By means of a 
Luer syringe, the culture fluid which contained amebas as well as yeasts and 


26 Sanders, E P The Effects of Infection with Endamoeba Histolytica on 
the Cells in the Blood of Kittens, m manuscript, 1928 
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bacteria was injected through a no 1 hypodermic needle The shock of the 
operation lowered the resistance of the kitten and the ligature pre\ented the 
voiding of the material, so that the amebas had a better chance of establishing 
themselves than when introduced into the open bowel I’® had demonstrated 
previousl}'' that the starch-fed amebas, referred to heretofore, are infective and 
pathogenic in k'lttens w'hen the method of laparotomy is used An objection 


Table 2 — Expeiimcnts zvith Lapaiotomy (The Lndamchas Inoculated IVeic 
Cultiucd m Boccl & Dibohlav’s Medium IVithout Staich) 
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Clinrnctcr ol tlic Lesions 

Ko lesions sliovinB nmebns, colon poorlj 
flvecl 

Xo lesions, no nmebns in ndberent mucus, 
colon poorlj fi\cd 
Colon vns nonnnl 

GcnernllTCd necrosis of mucosn inilninmn 
tion I nd tliickcning of siibmneosn 
>>ot sectioned nppcnrcil normnl 
Locnli/cd lesions in the colon contained 
Ihing nmebns 

Siifcbt necrosis, no nmcbic lesions 
Normnl 

Not sectioned, nppenred normnl 
Not sectioned 

Microscopic lesions near tnhe nnd llgnturc 
Appeared romini not sectioned 
Small ulcer in cecum, otlicrnisc no Ic'ions 
Picture sinilinr to that in bitten 5f, e\ccpt 
tint the lesion in the cecum nas smaller 
Xormnl 
Not Bcetionctl 
Sc^crnl ulcers 
Normnl 
Normnl 
Normnl 
Nonnol 
Normnl 
Normnl 

Accidently billed during operntion 
One microscopic ulcer m cecum, otlicnrisc 
noimnl 
Xormnl 

One microscopic lesion near lleocccnl -vahe, 
otiicrvisc normnl 

Se\ernl small lesions, nil contained amebas 
Not sectioned 

Complete dcstniction of mucosa colon in 
^cstcd nitb diphtlierlc membrane 
Nonnnl 

Normal 


to this method tvas that pathologic conditions were induced by the operation 
per se independent of the lesions of amebiasis Ample controls were main- 
tained to demonstrate that the lesions resulting from the operation tvere not 
of a character to render the method unsuitable 

Infection of kittens was also accomplished by rectal injection This method, 
well described in the literature, consisted of injecting the material b}' way 
of the anus through a rubber catheter into the colon The anus W'as not 
subsequently closed This procedure did not appreciably disturb the kitten 
or prevent the normal functioning of the bowel Symptoms of dysentery 



u 

o 

C. 


: 


w 

5 a 


p 

o 

^ *iS 

E 

O 

a 

tc 

p 

P S 
^ XU 


CJ 

gc 

E£ 

t>> 

P 

o » 

12 « 

. w 

uj 


p p 

26 

t- 

c? 

t/3 

c* 

E o 
s " 

w 

o c 

p 

P 

o 


5 c- 
*-• P iT 

O V; 

p e E 
o o 


P P ^ 
O O 

s 

W 2^ 

SE^ 

P 

EE£ 

5c 

-gc 

S s § 

c nS 

5 

c 

o E 6 
P P C3 

5 

c 



£3 


fp 


a in 2 

8 g» 

2 o~° 

' Sat 
)-^f=HU 3 £ric 


(M IM 4 J o g 

oog " 

^ d 0*9 


QJ Ol 

4 j *3 r ^ 

-i-» o»>*^ 

5 E»^u 

Cf~< 

iigSS 

^ - 0 ^ 
C'^&C 

®Ci,< o 


C 3 C^ ^ 

Cl 

o 

2 

p 

oo 

C* 1 ^ 

pu: 

ft Cl 

U V o 

c 

O |j 

u o 

PQ^ 

w 

/^p 

pp 

O' 


Ul V 




V o 



PfiCCQ 
« cT— I* o 

1-1 C 4 

o o o u o 

C) V O O 

Ciq(S£p 


o 

padQ 

r-^ Ci 

O C C 
c; a> -- -» 


o 

C 

p p ” 

EE'-' 


ft 

> 

,2?^ 8 

O O 


o 

O C W 

yj 

c 

o o 

o 


p 

55 

& 


.> <<* M W Q <<* 

^ ^ O ft> ^ ^ 

«3 C 5 

««sogc^c. 

r<ir£ii«^ WCr-‘< 


^ P >, C >, 
-o ® 'C " 
0 *^ 0 *^ o 
o o o 


5 0 (?r 00 

3 P 5 C^ rH r-i 
3 ^ p, ft 


If'l::. 

•° e.S =■ 


5 ^ — i C *5 ^ 

>^S > S > 

5 o'H o o O o 
;o J 2 ;p 


C-I f'l Cl Cl lO O I- lO I-' O •-* 

zj <J tJ V ij oOo vvPP P 

OCJC^VC; c >00 c^o-^— ^ 

PPQQP ppp PP»-^-3 1-3 


CQ Cj 

CO Cl 

d 

ft 


ft 

tf 

o 







o 







«w 

^C 1 

Cl 

d P 

»-( 

C 3 

tH 

P 


C^C? 

11 


WH 



1 ^; 

tH tH 


■ ■ a» 

afiH 

ab 

P 

P 

ft 

d 

ftp. 

<J<J 

o 

CM fit 

1 ^ 


P 

P 

c J? 5 PP 

I -M 

r 

ia 

CJ 


^ ^ _ uy uj C^i > 

bb £ 5 S&!S 5 oo , 
2 n i 

^ S S s" E? N o' to 1 
C,Q -O^JO 2 rt S ^5 
i-sfe RFRHr!i 33 i>t; t 


^Izjcipp 

^ Ci ft 
-C 5 R<MCJ 
- ** 


H H iH t. U 
3 « c* C 3 c: 


I’gg g|o o go 
-*- ori" I's -f 3 


o o o o 
O -r o 

c 6 ITS I'i 


OQOO OOO oooo O 

-rOCOd csoo oo-ioo o 

•^T^r-i CCCICO CClwClCi ft 


O O © O ft o 


W ft r-l Cl -o 

Cj Cl CO CO p '^0 


ftl-JOftft Cl'' 0 -jl ftO 0 »'' 3 >r 5 t>- 00 -^ Cir^-^COftftTH d -rlT'ftCOft 

cr-^-c-Yj^ ft in'- oo co cowcocrjoc 



8 


ARCHIVES OF PATHOLOGY 


always occurred in such kittens by the time that the fecal diagnosis was positive 
Table 3 shows that the animals were kept from four to thirty-four days, when 
killed, all of them showed lesions Some of these were as small as the smallest 
detectable lesions resulting from laparotomy Both sorts are described in the 
following matter under appropriate headings 

One of the greatest difficulties was to locate the earliest lesions Little time 
could be given to the examination of the fresh colon because autolytic changes 
set in quickly One method finally devised was that of spreading the opened colon 
out in a petri dish, fixing it in hot Bourn’s fluid for about half an hour or 
longer, then pouring the latter off and adding 70 per cent alcohol There was 
a hemorrhagic halo surrounding even the tiniest lesion, and the yellow color 
given by the picric acid caused this halo to stand out clearly when the tissue 
was examined under the binocular microscope Another method was that of 
sectioning the entire colon Only a small portion of the ribbon could be mounted, 
but the rest was preserved between sheets of paper, which were carefully labeled 
Cedar oil was used for clearing, and the sections were stained with iron 
hematoxylin and counterstained AVith eosin 

GENERAL ANALYSIS OF THE EXPERIMENTAL DATA 

Eighty-foul kittens were used, and fifty-eight were of expeiimental 
value for this problem Thu teen died, either of bacillaiy dysentery or 
pneumonia or a complication of these diseases, during the latter part of 
November and December and January (table 3) These data indicated 
that kittens available from the streets m this climate during the aforesaid 
months are of lowered vitality and hence that other seasons of the 
year should be selected Five kittens weie given over to other woik 
because they had evidently developed the resistance that comes with age 
The data here presented agreed with those of other workers that 
unweaned kittens are also resistant to amebic infection Kittens 65, 66, 
67 and 68 were unweaned and all were negative after laparotomy I 
was unable to infect eight other unweaned kittens, not listed in the 
tables, by the method of rectal injection None of the observed phe- 
nomena indicated any cause for the resistance of the older kittens, but 
there was evidence that something in the mother’s milk protected suckling 
kittens from experimental amebiasis, as well as from other infections 
Kittens 71, 72, 73 and 74 were weaned m the laboratoiy They soon 
became infected after the change of diet 

The colons of eight of the kittens that died during the night were 
not sectioned because of autolytic changes 

Of forty-nine kittens inoculated after laparotomy, twenty-three gave 
positive reactions In nos 2, 3, 11 and 14, table 1, and m kitten 79, 
table 2, the lesions were severe The entire mucosa was necrotic and 
teeming with endamebas, and constituted a diphtheric membiane In 
kittens 2 and 3, table 1, the submucosa was also invaded The zone 
nearest the ligature was most severely affected But in nos 51, 52, 70, 
76 and 77, the only lesions discernible occuned either in the cecum or 
near the ileocecal valve In kitten 41, there were small lesions near the 
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ileocecal valve and neai the ligatuie as well Extiemely small lesions 
\\ere deinonstialed in kitten 41 (after seventy-two houis), kitten 70 
(aftei foity-six houis) and kitten 76 (aftei foity-two houis) It was 
impossible to find amebic lesions at autopsy m eight of these that weie 
infected oi to demonstiate them in sections A detailed description of 
the lesions with figuies and a discussion is leseived for the following 
paiagiaphs 

Five of the twent}-six kittens of table 1 and table 2, found not to be 
infected at autopsy died during the night The colons of all the otheis 
appealed noimal h} macioscopic study Tissues from the colons of 
fifteen were sectioned and studied micioscopicallv The vascular areas 
weie somewhat hypeiemic, but whenever conditions peimitted the fix- 
ation of the colon immediately at death, the mucosa was normal 
Number 87 of table 2 was kept sevent}-two hours, no 63 of table 2 
ninet}-tA\o houis and no 50 of table 1 ninety-one houis before autops}, 
and 111 these as well as in most of the otheis, neciosis was not demon- 
strated Figuie 2 IS a cameia lucida di awing of the mucosa of the colon 
of kitten 50 All the kittens that weie not infected, save kitten 1 
received the same inoculum as those that wei e, as stated in the foregoing 
paiagraphs, this mateiial contained the amebas with an accompanying 
flora of yeasts and bacteiia The kittens that were not infected weie 
treated the same in eveiy othei lespect as those that were infected 
It IS theiefoie demonstiated that the lesions in the lattei weie due 
primarily to injuiy inflicted by Endameha Instolyiica and not to the 
operative pioceduie or to bacteria 

With four exceptions, nos 30, 31, 33 and 35 of table 3, those treated 
by rectal injection, during Novembei, Decembei and January, were 
either age resistant or died befoie the expeiiments were concluded 
Fifteen, all small kittens, were given injections during February and 
March, ten showed infection (table 3) Kitten 79 was counted infected 
because, despite a negative fecal diagnosis, it was later used fox lapa- 
rotomy and a diphtheric membrane developed m the colon in twenty-six 
hours, while the sister kitten tieated likewise lemamed uninfected It 
will be noted from table 3 that when fecal material from an infected 
kitten was used, infection followed much more often than after the 
use of amebas in culture fluid This is evidence additional to that I 
gave in a previous article that the chief factor m mfectivity is the 
adjustment of the amebas to the envii onmental conditions in the colon of 
the kitten 

In none of the group listed m table 3 was the submucosa of the 
colon invaded The lesions were usually widely distributed but were 
small, leaving the greater part of the mucosa still functional The 
region about the ileocecal valve was the most severely injured in every 
case Most investigators have reported death usually occurring in 
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kittens within fioni four to nine clays aftei the end of the prepatent 
period Especial reference may be made to Dale and Dobell (1917) 
But in this work no 80 lived twenty-foui days and no 81, thirty-four 
days All the others, except kitten 82, were killed though some were 
in a comatose condition Numbei 82, which had withstood transfer to 
Kansas City while infected, lived sixteen days 



Fig 1 — Camera lucida drawing of a section of the mucosa of a dysenteric colon 
of kitten 83 showing general enlargement of the crypts (C; ) and goblet cells 
(G C), X350 


DESCRIPTION or THE LESIONS 

In the unobstructed bowel the first symptom of intestinal amebiasis 
in the kitten was dial rhea A copious secretion of the glands of the 
digestive tract must have occurred to produce the semifluid feces The 
slides of the infected colons were therefore carefully studied and com- 
pared with those of the colons not infected in search of anatomic evi- 
dence of this hypersecretion Figuie 1 is a camera lucida drawing of 
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the mucosa of kitten 83, which was affected about seven days with 
dysentery (table 3) The ciypts, it may be noted, are opened wide and 
the goblet cells aie prominent, indicating that they weie secreting actively 
when the kitten was killed Sections thiough the colon of kitten 30 
(table 3) showed the same characteristics as the tissue lepresented m 
figuie 1, but lesions containing amebas could not be found This kitten 
was heavily infected on Novembei 16 and foi at least a week thereafter, 
but infection was not piesent at autopsy on Novembei 26 A similar 
condition was found m the colon of kitten 35 (table 3), although the 
latter did not show amebiasis at autops} Figtiie 2 is drawn fiom a 



Fig 2 — Camera lucida drawing of a section of the mucosa of the colon of 
kitten 50 killed ninety-one hours after inoculation by laparotomy and found nega- 
tive for Endmneba histolytica, X 350 

Abbreviations Ci , crypt , C T , connective tissue , G C , goblet cell , F , fundus 
of the gland , M , muscularis mucosa 

section of the mucosa of kitten 50 (table 2) This animal was kept 
ninety-one hours after a laparotomy, but amebas were not found Evi- 
dences of dysentery in this colon were lacking, the mucosa appeared 
normal In general, the sections showed that the condition represented 
in figure 1 — that is, widely opened crypts and distended goblet cells — 
is a common characteristic of amebic dysentery in the kitten In the 
early stages of the amebiasis, ulceis, if present were small — one had to 
search for them 
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It was insti uctive to study the ulcers under the binocular microscope 
immediately aftei removal of the colon, while the lattei was still living 
To accomplish this, the colon was opened up m waim Locke’s solution 
or normal sodium chloride, and the fecal mateiial caiefully washed 
away The organ was then spread out in a petri dish m the same solu- 
tion The lesions appealed as h}peiemic areas When a bit of this 
tissue was teased out and mounted on a slide, it was seen under the 
compound microscope to contain numerous amebas These were gorged 
with red blood cells and were m active locomotion Therefore, some 
sort of injury had been inflicted which damaged the mucosa causing 
bleeding The amebas piofited by this injury, gaming a food supply of 
red blood cells 

Stained sections thiough ulceis containing amebas in twenty-four 
kittens were studied m several bundled slides The general chaiacter of 
these lesions is indicated m tables 1, 2 and 3 It required ovei forty 
hours for the amebas to pioduce detectable ulceis after inoculation into 
a kitten by lapaiotomy Ulceis could not be found m four kittens that 
were positive when killed after from twenty to twentj^-seven hours, 
though m two of these cases, nos, 18 and 24, the entire colon was sec- 
tioned No differences were observed between the early ulcers of six 
kittens infected by laparotomy and nine infected by rectal injection 
In some of these early lesions, the epithelial cells of the mucosa were, 
for the most part, still intact (figs 3, 6 and 7 ) 

Figures 3, 4 and 5 aie diawii fiom the colon of kitten 83, which was 
killed at the end of a five day piepatent peiiod following rectal injec- 
tion Figuie 3 repiesents the entne lesion, while figure 5 shows in 
greater detail the group of amebas Figure 4 is a diagram which 
indicates the lelationship of the lesion to the mucosa as a whole, to the 
other tissues of the colon and to the lumen of the latter In figure 3, 
it ma}'^ be noted that there are two aieas m which the cells of the lining 
mucous membrane are neciotic, also that the goblet glands aie exceed- 
ingty prominent in adjacent cells that appeal to be on the road to 
necrosis Mucus and plasma appear to have enveloped and injured the 
attacking amebas In the zone of neciosis deepest within the fold, there 
are evidences of an inflammatory reaction Figure 5 shows the details 
of the nuclei of the amebas, some of which appear to be necrotic and 
others to be undergoing necrosis The cytoplasm also appears vacuo- 
lated to an unusual degree 

Poitions of earlv ulcers are pictuied m figuies 6 and 7 Figure 6 is 
a drawing from the outer margin of the only lesion that could be found 

27 The “prepatent” period extends from the time the infectue parasites enter 
the bodi of the host until their offspring can be recovered by specified laboratory 
methods This period usualh' differs from the incubation period , the latter involves 
s\mptoms and is ordmarilj longer 



Fig 3 — Camera lucida drawing showing a duster of trophozoites of £ histo- 
lytica in a part of the lumen of the colon which is included within a fold of the 
mucosa The outer layer of epithelial cells of the mucosa shows two necrotic 
areas , X 175 

Abbreviations (figs 3 and 4) Am amebas, A P , Auerbach’s plexus, Coag , 
plasma and mucus coagulated by the fixative, Ci , crypt, C M , circular muscles, 
G C , goblet cell , Inf , zone of inflammation , L , lesion , Lcn , leukocyte , L M , 
longitudinal muscles , M , mucosa , N E , normal epithelium , Nec E , necrotic 
epithelium , Ncc , necrotic area of the mucosa , S' , serosa 



Fig 4 — Outline of a section through the entire wall of the colon in which the 
lesion shown in figure 3 occurred, showing the location of the lesion and its relation 
to the other tissues of the colon , X 16 




14 


ARCHIVES OF PATHOLOGY 


m kitten 70, killed foity-six houis aftei a lapaiotomy Necrosis of the 
epithelium is seen in the area beginning at the readei’s left Through- 
out the lesions, necrosis did not extend moie than for several cell layers 
in depth The amebas are enveloped in what appears to be a fluid 
containing much cellular debris A numbei of them appear to be in 
contact with normal epithelial cells Figure 7 pictures the beginning of 
an mflammator}’’ reaction in a zone between two ciypts that is made 
up largety of connective tissue This di awing is from a lesion in 
kitten 76, killed fort} -five hours aftei lapaiotom} 



Fig 5 — Camera lucida drawing of a portion of the lesion represented in 
figures 3 and 4, showing a group of Eudameba lustolytica with abnormal nuclei, 
X800 

Abbreviations Ab N , abnormal nuclei, Cyl , cytoplasm, Ps , pseudopodium, 
V , vacuoles 

Figure 8 portra}s an ulcer in the colon of kitten 41, killed seventy- 
two houis after laparotomy In this lesion, the amebas weie separated 
from intact epithelium by a zone of necrosis and plasma It appears 
remarkable if so much destruction as is shown here was produced by 
the few amebas present This ulcer occurred near the ligature that was 
tied around the colon near the rectum Another ulcer, slightly more 
advanced, occurred m this colon near the ileocecal valve, but otherwise 
the mucosa w^as normal It appears plausible that this ulcer may have 
been produced bv a cytolytic toxin 




Fjg 6 — Camera lucida drawing of the outer margin of an ulcer in the colon 
of kitten 70 , X 350 > 



Fig 7 — Camera lucida drawing of a portion of an ulcer in kitten 76, X 350 
Abbreviations ^jii , amebas, C, crypt, hif , zone of inflammation. Leu, leuko- 
cytes , Ncc Z , zone of necrosis , iVcc F , necrotic epithelium , AT M , normal 
mucosa 
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Figure 9 was drawn from a section thioiigh a solitary lymph gland 
near the ileocecal valve of kitten 76 and illustrates what appeared to be 
an encounter between amebas and lymphocytes A zone of necrosis 
separated the amebas from the noimal cells within the gland 

A small section through a diphtheric membrane is represented in 
figure 10 The amebas had penetiated into the connective tissue between 



Fig 8 — Camera lucida drawing of an ulcer of kitten 41 , X 175 Abbreviations 
Avi , amebas , C PI , coagulated plasma , Ci , crypt , £{> , epithelium , Nec and 
Inf , zone of necrosis and inflammation 

the fundus of the glands and the muscularis mucosa and were seen in 
compact nests as though active multiplication had occurred there The 
rest of the mucosa had almost completely disintegrated 

In all of the lesions studied, as well as in those figured and described, 
necrosis of tissue appeared to have commenced in the epithelium most 
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exposed to the fecal contents of the lumen The lining epithelium of 
the crypts appeared normal in the early lesions, while cells not so situated 
appealed necrotic A cytolytic toxin appeared to have been operative 
but conclusive evidence was not found that this toxin was excreted by 
the amebas 

It IS not improbable, however, that the amebas may also have attacked 
the tissues by mechanical means The work of Mast and Root,'® who 
observed a fiee-hvmg ameba cut a paiamecium in two, indicated that 
ameboid organisms may engage m physical combat 
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Fig 9 — Camera lucida drawing of an amebic lesion in a solitary lymph gland 
of the colon of kitten 76 showing invasion of the gland by amebas X 175 

Abbreviations Avi , amebas, Ep , epithelium, btf , zone of inflammation, 
Ly , lymphocytes 

GENERAL COMMENT 

As stated pieviously, the chief objective of this work is to determine 
the method by which Endameba histolytica inflicts injury on the tissues 
of the colon Some of the difficulties of such a study were anticipated 

28 Mast, S O , and Root, F M Observations on Amoebae Feeding on 
Rotifers, Nematodes and Cihates, and Their Bearing on the Surface Tension 
Theory, J Exper Zool 9 301, 1908 




Fig 10 — Camera lucida drawing through the mucosa of the colon of kitten 79 
show mg a diphtheric membrane , X 350 

Abbreviations Am amebas , Ci , crypt , Dip , diphtheric membrane , Ep , rem- 
nants of epithelial cells, F , fundus of the gland, M M , muscularis mucosa 
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at the start, but as the work progressed many otheis appealed The 
chief results thus far have been simplification of the pioblem by the 
surmounting of some of these difficulties This will be made apparent 
by the discussion of the following questions 1 Do the amebas multiply 
only within the lesions or is multiplication geneial throughout the entire 
fecal content of the infected bowel? 2 What are the steps in the 
process of the development of ulceis and are they the same whether in 
the areas first attacked or m other areas of the mucosa to which the 
infection spreads? 3 Does penetration of the tissue by the amebas 
continue after the death of the host, when the autopsy is not immedi- 
ately performed? 4 What part in the production of lesions is played 
by the bacterial flora, that introduced with the ameba, as well as that 
already resident in the bowel ? 

Until the work of Boeck and Drbohlav,-® it was generally held that 
multiplication of the amebas in the infected bowel occurred only within 
the tissues But since the successful cultivation of this organism has 
been accomplished in vitro without the presence of tissue elements, 
several writers have suggested that multiplication may occur on the 
surface of the mucosa or even within the fecal content From the 
viewpoint of pathogenesis, it is important to know where multiplication 
occurs, because it may be found that this factoi influences the steps in 
the process of invasion of tissue and also the relation of these steps to 
the occurrence of symptoms For example, if multiplication occurs only 
within the tissues, the following might be the sequence of events in those 
cases of infection which result from the ingestion of cysts Only a few 
trophozoites would reach the colon, because not many cysts would be 
likely to be swallowed at one tune If conditions of survival required 
that the trophozoites attack the tissues at once, it is obvious that from 
one to several small lesions leading to ulcers would soon be produced 
From these ulcers, the parasites would spread to attack other areas 
of the mucosa When the lesions became sufficiently numerous and 
sufficiently severe, symptoms of dysentery would occur According to 
this view, dysentery is a reaction of the host which follows ulceration 
due to injuries inflicted by the parasites 

On the other hand, if multiplication occuis also on the surface of 
the mucosa or in the fecal material within the lumen, the following might 
be the course of events The trophozoites would multiply lapidly and, 
as IS explained in detail in the foregoing paragraphs, soon would become 
sufficiently numerous to stimulate the secretory tissues of the bowel, 
producing diarrhea Tissue invasion by the amebas would then occur 
and, as a result of the discharge of material from the ulceis, the symp- 
toms would become those of dysentery 

I believe that in the kittens studied multiplication of the amebas 
occurred within the lumen in the fecal material independent of the 
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ulcers As evidence, I cite the following obseiwations 1 As stated 
in the review of the literature, E histolytica thrives when cultivated in 
vitro even to the completion of its life cycle, therefoie, access to living 
tissue IS not obligatory 2 Ingestion of starch causes it to grow and 
divide much more rapidly than it does when this food is not available 
Therefore, the nutritive conditions for optimal gi owth do not necessarily 
involve living tissue 3 Within the lesions the leaction of the host 
appeared to kill the amebas oi at least to injure them so that multipli- 
cation was retarded (figs 3 and 5) 4 Diaiihea appeared in all the 

kittens infected by rectal injection as soon as the fecal diagnosis was 
positive, that is, at the end of the prepatent period When kittens 
were killed at this time and examined micioscopically, theie did not 
appear to be enough ulcers to serve as a multiplication ground for the 
enormous numbers of tiophozoites occurring m the feces 5 In the sec- 
tions, there was evidence of multiplication of the amebas within the 
lesions (fig 10), but theie was not ^xiy indication that necrotic mateiial 
containing amebas had been discharged into the lumen fiom any of these 
early lesions Since the feces weie usually teeming with the organisms, 
it did not appeal piobable that they could all have been derived from 
material dischaiged fiom the ulceis 6 Kittens 30 and 35 were affected 
for ten and thirteen daj'^s, i espectivety, with amebiasis, and yet no lesions 
containing amebas could be found in sections of these colons On the 
othei hand, the following facts indicate the need of caution before com- 
mitting oneself definitely concerning the multiplication of these parasites 
The kittens referred to were infected by rectal injection and not by the 
natuial means of ingesting cysts The five cubic centimeteis of fluid 
usually injected were enough to fill half of the colon of such young 
kittens and no doubt contained many moie amebas than would reach 
the colon at one time if the animal ingested the cysts Fuithermoie, 
fecal diagnosis was negative in kittens 33, 74 and 79 of table 3, and yet 
the colons of the fiist two were found to contain amebas at autopsy, 
while the latter must have been infected because of the diphtheric mem- 
brane which developed in twenty-six hours following lapaiotomy 
(table 2) These obseivations satisfied the lequirements for the view 
that multiplication occurs only wuthin the lesions Then, again, diai- 
rhea and sometimes dj^senteiy occuired in some of those kittens that 
were not infected with amebas This fact indicated that other agencies 
may have operated also in the kittens that were found infected Hence 
the need of further research on this question Should it be definitely 
established that the amebas multiply within the lumen and that diarrhea 
precedes ulceration of the colon, a strong case will have been built up 
for the theor)'- that the amebas exciete a toxic substance It appears 
improbable that without such excretion their mere presence in the bowel 
would excite the glands to an extent necessary to cause this symptom 
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The second question stated in the foregoing part of this article 
concerns the steps in the process of the production of ulcers Wenyon 
described these steps in the cat as follows 

In sections of the ulcerated gut it is easy to study the invasive process The 
amoebae make tlieir wa> to the bottom of the tubular gland m the large intestine 
There they multiply and by pressure of their number or by the exertions of their 
pseudopodia and probably through some toxic substance excreted by them, the 
lining cells are weakened and separated and the amoebae pass into the connective 
tissue beneath The epithelial cells commence to degenerate and the earliest stage 
of ulceration is reached Bacteria are thus admitted and the destruction becomes 
more rapid while the amoebae push on to deeper lasers and give rise to the 
characteristic undermined ulcers 

The data on which this author’s statements were based had been 
obtained from observation of a senes of kittens, of which six became 
infected with amebic dysentery Three died during the mght, and three 
were killed Figures were not given to illustrate the successive steps 
in the process described Wenyon expressed the same opinion con- 
cerning human amebiasis, and stated further that human colons at 
autopsy “show every stage in the production of ulcers from the smallest 
3 ellow nodules to the large undermined ulcers ” According to this 
view, the invasive process is the same whether studied in human beings 
or in kittens As Wenyon speaks of undermined ulcers in the kittens 
which he studied, the lesions were much farther advanced than' those 
of the present series Careful drawings and descriptions presented by 
myself in the foregoing pages are evidence that in the kitten the steps 
in the invasive process are at least not always as described by Wenyon 
A gland was found occasional!}'’ to be occluded in the colons of kittens 33, 
83, 88 and 89, infected by rectal injection Such glands appeared greatly 
distended by the continued secretion of mucus, and the epithelial cells 
appeared to have been flattened b}'^ the pressure thus produced Some 
of these enlarged glands contained leukocytes, but amebas could not be 
found m any of them But the glands were found almost always to 
be opened out toward the lumen rather than occluded, and the secretion 
of mucus appeared as the most marked characteristic of the reaction of 
the host This altered condition of the crypts and the outflow of mucus 
mqy have prevented the migration of the amebas into these glands, par- 
ticularly after dysentery had appeared Necrosis of tissue always com- 
menced in the epithelium outside the crypts The inflammatory reaction 
became manifest m the connective tissue between the crypts, and there 
was evidence of an outflow of plasma and an outwandering of leuko- 
cytes Necrosis continued until the entire mucosa became involved in 
the ulcer 

Concerning question 3, I observed a phenomenon which is here 
termed postmortem penetration , that is, continued invasion of the tissues 



22 


ARCHIVES OF PATHOLOGY 


of the host, after the death of the latter, by the amebas Kitten 23 
of table 2 died during the night as a result of a poorly conducted oper- 
ation That It had been dead some time when autopsy was performed 
t^\ enty-four hours after the operation was indicated by the temperature 
of the body, the condition of the colon and other organs and by the fact 
that though there were many active amebas in several hemorrhagic 
ulcers, none were present in the feces within the colon The ulcers were 
about 2 mm m diameter — as large as many of those found regularly in 
kittens killed several veeks after the close of the prepatent period follow- 
ing rectal injection It appears remarkable that such laige ulcers should 
have been produced solel} by the amebas in so short a time They were 
not present, however, at the time of the operation or they would have 
been observed, since at autops)’’ they were plainly visible in the w^all of 
the colon before it w^as opened Therefore it appears that, in this case, 
the amebas were able to penetrate the tissue after the death of the host 
much more rapidl}'' than while the lattei w'as living Similar ulcers 
w'ere seen m the colon of kitten 62 of table 2, but this animal died during 
the third tw’-ent) -four hour period following the operation Scott,"® 
working wnth Balantidium in the guinea-pig, noted that this ciliated 
protozoan may penetrate the mucosa of the cecum after the death of 
the host She did not furnish evidence that such penetration occurs 
during the life of the latter 

As IS w'ell known, autopsies on human beings are seldom conducted 
immediate^ aftei death, frequent^ there is a lapse of from tw'enty-four 
to sevent}-two hours Councilman and Lafleur (1891) and Wenyon 
(1925) leported that amebas w'ere usually found living m the tissues at 
the end of such periods Dobell and Laidlaw show^ed that E histo- 
lytica might remain living in vitro at loom temperature for three days 
But cooling occurs more slowly m human beings than in kittens, so that 
in the former there is a considerable period during which the amebas 
may work at a tempeiature near the optimum It is not improbable 
that under such conditions, without having to combat the resistance 
of the host, the parasites may penetrate rapidly 

It seems clear from the foregoing discussion that the procedure I 
adopted and the precautions I took w^eie necessary Briefly summarized, 
these W'ere (1) to study the symptoms of infected kittens and to con- 
sider them in connection with the lesions found at autopsy, (2) to use 
several methods of infecting kittens and to compare the kittens with each 
other and wnth controls, (3) to kill the kittens m the earliest stages of 
infection as w'ell as in later stages and thus secure a series as complete 
as possible from the earliest lesions to w'dl developed ulcers, (4) to 

29 Scott !M J Studies on the Balantidium from the Guinea Pig, J Morphol 
& Phjsiol 44 417, 1927 
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study the lesions while the colon was still living and also in the fieshly 
fixed colon as well as in the sections, (5) to kill tissues for sectioning 
with fixing fiuids, but if this were impossible, to fix them as quickly 
after death as possible, (6) to study the mucosa of the entire colon, that 
already invaded by the amebas as well as that not so invaded It will 
be granted that whethei oi not the steps in the invasive process are the 
same m human beings as m kittens, the weapons of attack of the 
amebas aie always the same I hold that pathogenesis may be much 
more satisfactorily studied in the kitten, because the experimental method 
may be applied Furtheimore, I believe that a clearer picture may be 
obtained fiom kittens killed in the early stages of amebiasis than from 
sections which have advanced to the stage of undei mined ulcers with 
overhanging maigins 

Question 4 concerns the complications caused by bacteria, which are 
always present with the amebas in the cultures and in the colon to which 
they are introduced Thus fai, little attention has been paid to a study 
of this factor, though its impoitance is realized It is well known that 
the healthy bowel is not affected by the bacteria commonly living within 
the feces It has been amply demonstiated by earlier workers as well 
as m this work that the bacteria commonly found associated with the 
amebas do not pioduce lesions when intioduced without amebas into the 
colon In this woik, such lesions did not occur when amebas were 
introduced with the bacteria unless the protozoan parasites established 
themselves But bacteiia do invade all wounds that aie accessible to 
them, and an inflammatoiy leaction occuis wheiever a wounded sur- 
face IS left exposed to their attack Cytolytic products are produced, 
and necrosis of the tissue occurs In the lesions studied and illustrated 
in this article, an inflammatoiy reaction was always manifest Accord- 
ing to most authorities on the pathology of amebiasis, inflammation is 
not one of the reactions of the body resulting from the form of injury 
inflicted by amebas The best evidence for this belief is that amebic 
lesions of the livei, which do not contain bacteria, are not true abscesses , 
that IS, the inflammatory reaction is absent 

It IS obviously impossible to exclude bacteria from the colon of the 
kitten, and no one has thus far demonstrated that amebas free from 
bacteria can be grown m culture Since the objective of this work is to 
determine what weapons the amebas use, the problem is seriously com- 
plicated by the bacteria It has been impossible up to the present time 
to discriminate cleaily between the lesults of bacterial activity and the 
results of amebic activity Unless some method of doing so can be 
developed, it may be necessary to devise experiments involving tissue 
cultuie from which they can be excluded 
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SUMMARV 

1 This investigation was undertaken with the object of obtaining 
information on the methods employed by Endameha histolytica m its 
attacks on the tissues of the colon in kittens 

2 The kitten was chosen as the experimental animal because of its 
well known susceptibility to amebiasis 

3 The amebas were grown m culture m Boeck and Drbohlav’s egg 
slant serum medium, and for the eailier experiments this medium was 
enriched by rice starch 

4 Two methods of infecting kittens weie used that of an injection 
of the material through the wall of the ligated colon following laparot- 
omy, and that of rectal injection without a subsequent closing of 
the anus 

5 Eighty-foui kittens were used and, from lift} -eight of these, data 
of value to this problem were obtained Prepared slides of sections 
through amebic lesions were studied from fourteen kittens infected 
after laparotomy and from eight infected by rectal injection 

6 Amebic lesions could not be found m kittens that were proved 
infected after laparotomy when killed m less than forty hours after 
the operation, but lesions of great seventy frequently were found after 
ninety hours, involving complete destruction of the mucosa and the 
investment of the colon by a diphtheric membrane 

7 When the amebas did not succeed m establishing themselves after 
laparotomy, the mucosa was normal up to ninety hours 

8 With the aid of the binocular microscope, minute lesions could 
be detected m a freshly fixed colon Entire colons were frequently 
sectioned m an effort to find all the lesions 

9 The first ulcers that were detectable after laparotomy usually 
occurred near the ileocecal valve, and the lesions were always most severe 
m this area after rectal injection 

10 In kittens killed from four to thirty-four days following the 
injection of trophozoites through the anus, there were often well devel- 
oped ulcers and also minute lesions, but the submucosa appeared not 
to be invaded m any case 

11 Infection followed much more frequently when feces from an 
infected kitten were injected than when amebas m culture were used. 

12 The earliest observed symptom of intestinal amebiasis was diar- 
rhea, which occurred at the close of the prepatent penod (from two to 
five days) Evidences of anatomic alterations m the colon following 
diarrhea were found to consist in enlarged glands and pronounced goblet 
cells 
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13 Ulcers in the colon weie studied under the binocular microscope 
in Locke’s solution while the tissue was still living They appeared as 
hyperemic areas Tissue was teased from these lesions and was found, 
under higher magnification, to contain living active amebas, which weie 
suggestive of active tissue invaders 

14 In one colon, the invasion by the amebas of a solitary lymph 
gland was noted and figured 

15 The evidence of the lesions studied in this work does not sup- 
port the view of several authorities that the initial attack of the amebas 
on the mucosa commences within the crypts, leading to the occlusion of 
the latter and the development of abscesses 

16 In all the material studied from kittens infected both after 
laparotomy and by rectal injection, the amebas appear to have begun 
the attack on the mucosa, that is, outside of the crypts The ulcers 
appeared to be developed therefore by necrosis beginning at the surface,, 
and not by the discharge into the lumen of necrotic material from 
abscesses 

17 The attack of the amebas appeared to have provoked a reaction 
of the host comprising hypersecretion of mucus and hyperemia Other 
evidences of inflammation were also manifest, but the part played by 
bacteria in this reaction could not be ascertained 

18 There was evidence that the amebas were injured by the reaction 
of the host 

19 Although this investigation is still in progress, these data are 
published at this time because evidence heretofore presented has not 
included descriptions and figures of early lesions Furthermore, the 
data suppoit the view stated heretofore that the method of producing 
ulcers IS different fiom that usually described 

CONCLUSIONS 

In this investigation thus far, the nature of the attack of Endameba 
histolytica on the colon has not been definitely determined This is due 
mainly to complicating factors which confuse the picture But the results 
of the experiments suggest that the following events occur The 
amebas multiply within the lumen of the colon and produce a toxin 
which causes the host to react by the hypersecretion of mucus, and diar- 
rhea results In various areas where conditions for the multiplication 
of the parasites have been most favorable, they attack the epithelial cells 
of the mucosa The host responds by a more rapid secretion of mucus 
and plasma These fluids envelop and apparently injure some of the 
amebas But continued attack by amebas leads to an injury sufficient 
to cause bleeding The amebas profit by this food and ingest the red 
blood cells They continue to invade the tissue until an ulcer is formed. 
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extending to the muscularis mucosa Beyond this point the infection 
was not followed in my material The hyperseci etion of the glands, the 
hyperemia and the rapid necrosis of tissue indicate the exci etion by the 
amebas of a cytolytic toxin In many of the lesions, the amebas were 
not in immediate contact with the cells but sepaiated by a zone of 
necrosis This also suggests their ability to inflict injury by means of 
toxins Another method of attack may consist in the actual destruc- 
tion of cells by physical means, as has been leported m the case of free- 
living amebas This might result m injuiies to the tissues that bring 
about bleeding The general occurrence of bacteria m the lesions compli- 
cates the problem, because they may cause much of the necrosis that 
one could otherwise definitely attribute to the amebas 
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THE PROBLEM OF METAPLASIA OP BASAL CELLS 

When Krompecher ^ in his eaily investigations of ttimois of the 
skin first recognized the fact that the “rodent ulcei” was clinically as 
well as histologically a special type of tumoi, he cieated the term, “basal 
cell carcinoma” His work showed that these tumors of the skin giow 
slowly, metastasize rarely and then only late, and that they do not tend 
to recur after excision , also, that the cells which compose these tumors 
resemble those occurring in the malpighian layer of stratified epithelium 
of the skin, form solid cell groups and arrange themselves in a plexiform 
manner 

Further investigations by Krompechei - and others demonstiated that 
the basal cells which are found between the cylindrical cells and the 
membrana propria of glandular organs can pioliferate in a similar man- 
ner and give rise to basal cell caicinoma Kiompecher demonstrated 
such alterations in the mucous membrane of the nose, bronchi, uterus, 
prostate, breast, larynx, intestine and parotid gland He drew attention 
to the fact that basal cell tumors in internal organs differ from basal cell 
tumors of the skin in that the former behave more like malignant tumors 

Krompecher believed that basal cell carcinoma could result from 
the proliferation of basal cells He regarded the latter as a preliminary 
to cancer He thought that the toxins of different bacteria act as 
irritants on the basal cells of diffeient mucous membianes and lead to 
their proliferation 

In many instances expeiimental investigations have confirmed the 
morphologic observations which Krompecher recoided For example, 
it has been shown that the benign epithelial pi olif eration which occurs 
at an early stage in the experimental pioduction of tar cancer, can later 
give rise to a really malignant tumor In this way, a potential difference 
between a relatively benign carcinoma, such as “rodent ulcer,” and a 
really malignant basal cell carcinoma was dispioved 

Submitted for publication, July 27, 1928 

From the Pathological Anatomical Institute of the Hungarian Ro 3 'al Francis 
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1 Krompecher Der Basalzellenkrebs, Jena, Gustav Fischer, 1903 

2 Krompecher Beitr z path Anat u z allg Path 44 88, 1908 65 79 
1919 , 70 489, 1922 , 72 163, 1924 , 76 113, 1927, Ztschr f Geburtsh Gynak 81 ’ 
299, 1919, Arch f Larjmgol & Rhinol 31 443, 1918 
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Brusis ® ligated the ducts of the stibmaxillaiy glands in rabbits and 
after fourteen weeks demonstiated piolifeiative changes in the ducts 
Ribbert^ observed in the parotid glands of labbits, similaily treaed, 
changes even moie sti iking and bearing a close lesemblance to car- 
cinoma Lowenstein repoited basal cell changes in the duct of the 
parotid gland in a case of Mikulicz’s disease, m tuberculosis and in 
status lymphaticus Krompechei legarded the tumors composed 
of mixed types of cells m the paiotid gland, previously known as myxo- 
endothehoma, as myxobasahoma 

Kawamura ® produced metaplasia of the bi onchial epithelium experi- 
mentally by irritants Goldzieher ' found basal cell changes m the larger 
bronchi m a case of diphtheria, while Teutschlander ® noted similar 
changes m the lungs of rats which had died from bronchopneumonia 
and m the lungs of a child who had died from measles Askanazy ” could 
demonstrate metaplasia of basal cells m the lower respiratory passages m 
thirtjf-eight of ninety cases of epidemic influenza, and he also observed 
such changes m two cases of typical pneumonia 

Szabo noted metaplasia of basal cells in the prostate, and Wolf m 
the ductus deferens following gonoirheal epididymitis 

Krompecher regarded the so-called carcinoids m the intestines as 
tumors which had resulted fiom metaplasia of the basal cells 

Krompecher’s statement that a prolifeiation of basal cells m 
glandular organs could be a prelimmaiy to cancer has been verified by 
the occurrence of basal cell caicmoma m those organs m which a prolif- 
eration of basal cells was also found Thus von Meyenburg reported 
a basal cell tumoi of the tiachea, Siegmund three similar tumors of 
the lung and B Meyer, among others, a basal cell carcinoma of the 
right mam bronchus, which developed m a patient 53 years of age, 
following influenza Wutsuji has observed such tumors m the gall- 
bladder 

— — / 

3 Brusis Dissertation, Marburg, 1903, cited by Krompecher Beitr z. 
path Anat u z allg Path 70 499, 1922 

4 Ribbert Verhandl d deutsch path Gesellsch 6 133, 1904 

5 Lowenstem Frankfurt Ztschr f Path 4 187, 1910 

6 Kawamura Virchows Arch f path Anat 203 420, 1911, Ijishmbum, 
Japan, 1908, p 753 

7 Goldzieher Centralbl f allg Path u path Anat 29 506, 1918 

8 Teutschlander Centralbl f allg Path u Path Anat 30 433, 1919 

9 Askanazj Cor-Bl f Schweiz Aerzte 49 75, 1919, cited, Centralbl f. 
allg Path u path Anat 30 443, 1919 

10 Szabo Magyar Ovrosi Arch 26 248, 1925 

11 Wolf Virchows Arch f path Anat 228 227, 1920 

12 von Meyenburg Centralbl f allg Path u path Anat 20 130 and 578, 
1919 

13 Siegmund Virchows Arch f path Anat 236 191, 1922 

14 Meyer Frankfurt Ztschr f Path 271 517, 1922 

15 Wutsuji, cited by Krompecher Beitr z path Anat u z allg Path 76 1 
113, 1927 
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REVIEW OF THE LITERATURE ON THE PROLIFERATION OF BASAL 
CELLS IN THE DUCTS OF THE PANCREAS 

Kawamuia ® found the lining epithelium of the duct of Wiisung 
and Its middle size branches changed fiom cylindrical to multilayer epi- 
thelium in a patient 43 years old, who suffered from distomum spathu- 
latum of the pancreas Nunokawa^® and Nakamuia’-'^ lecorded similar 
observations Kawamura remarked that, although distomum spathulatum 
occurs simultaneously in the biliai} ducts of the liver and in the ducts 
of the pancreas, he found alterations which he legarded as due to meta- 
plasia of the basal cells only in the ducts of the pancreas In his case 
as well as in that reported by Nunokawa, the pancreatic duct showed 
inflammatory changes and the panel eas a chronic pancreatitis 

Kolliker stated that the epithelium of the laiger panel eatic ducts 
IS of the cylindrical type, and that the height of the cells in these ducts is 
from 13 to 18 microns or, in the smaller ducts, from 5 to 7 microns 

The transformation of the cylindrical epithelium of the pancreatic 
ducts to multilayer epithelium, m thiee cases, was repoited by Oberling 
In every instance the patient was over 30 yeais old, and the alterations 
were associated with inteistitial pancreatitis 

The largest number of cases of metaplasia of basal cells in the pan- 
creas previously reported are those recorded by Priesel He examined 
140 cases and observed metaplasia of basal cells in thirteen instances 
From his work it is evident that metaplasia of basal cells in the ducts of 
the pancreas cannot be regaided as of lare occuiience, but is apparently 
present in somewhat less then 10 per cent of cases Priesel stated that 
metaplasia of basal cells in the pancreas occurs in elderly people, because 
ten of his cases were m peisons over 60 jears of age 

In his series the pancreas in five instances was normal In one case, 
the organ showed a carcinoma This tumor, however, did not arise from 
proliferating epithelium of a duct It was of the glandular type In 
two cases the pancreas contained a cystadenoma In three, lipomatosis 
was noted, twice with formation of cysts The cysts in his case 12, were 
not related to metaplasia of basal cells, although in another case a con- 
nection between the proliferation of basal cells and the formation of 
cysts was accepted The remaining two cases were diabetes Priesel 
regarded the alteiation in the ducts of the pancreas as prosoplasia 

Scholtz reported one case of metaplasia of basal cells in the ducts 
of the pancreas She stated that the cause of this alteration was 

16 Nunokawa, cited by Kawamura (footnote 6) 

17 Nakamura Med Wchnschr zu Kyoto, Japan 5 1, 1908 

18 Kolliker, cited by Kawamura Virchows Arch f path Anat 203 420, 1911 

19 Oberling Bull de I’Assoc frang p I’etude du cancer, 1921, p 155 

20 Priesel Frankfurt Ztschr f Path 26 453, 1922 

21 Scholtz Virchows Arch f path Anat 247 467, 1923 
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unknown Abdiachinanolf -- and Heixheimer leported similar cases. 
Weichselbaum,^^ in his studies on the legeneiation of the islands 
of Langerhans, noted piohferative changes in the ducts of the pancreas, 
while Kyrle and Weichselbaum obsei\ed such changes in the duct of 
Wirsung in animals shortly after the ducts had been ligated 

Israel described a cancroid m the pancreas of a man aged 50, and 
Lewisohn a similai condition m a man aged 67, m which the pan- 
creatic duct beyond the point of obstruction was markedly dilated and 
the pancreatic tissue necrotic Kawamura legarded cancroids of the pan- 
creas, gallbladdei and lungs as being of similai origin Herxheimer 
reported the combination of an adenocarcinoma and basal cell carcinoma 
of the panel eas Cysts were noted in the tail of the pancreas 
Askanazy recoided two cases of basal cell caicinoma of the pancreas 

It IS therefore surpiising that Walz®° should have stated that to the 
year 1926 basal cell tumor of the panel eas had not been reported 

AUTHORS'’ OBSERVATIONS ON METAPLASIA OF B\SAL CELLS IN 
THE DUCTS or THE PANCREAS 

In order to determine the relative fiequency of metaplasia of basal 
cells in the ducts of the pancreas, we examined a series of 160 pan- 
creases Flesh specimens were obtained from the Pathological Depart- 
ment of the Metropolitan Saint Stephen’s Hospital, Budapest At least 
five or SIX sections from the head, body and tail were examined, and 
usually fiom eight to ten 01 more 

Table 1 shows that a proliferation of basal cells had occurred in 
fourteen of the pancreases examined, which means m 8 75 per cent 

Our chief interest was diiected to the pathologic consequences of 
metaplasia of basal cells in the pancreas, and to its cause 

Geneial Ohsei vaUons — The replacement of the cylindrical epithelium 
of the pancreatic ducts by basal cells was found especially in the middle 
size and smaller ducts Here the basal cells were often seen to have 
proliferated in a circumscribed manner, forming little buds or pillows 
These buds were usually composed of several layers of basal cells and 

22 Abdrachmanoff These de Geneve Contribution a I’anatomie patholo- 
gique du pancreas diabetique, 1912 

23 Herxheimer Gewebsmissbildungen in Schwalbes Handbuch, Jena, 1913 

24 Weichselbaum Sitzungsb d Wiener Akad d Wissenchaft, 1908, pt 3, 
p 117, 1910, pt 3, p 119 

25 Kjrle A.rch f micr Anat 72 141, 1908 

26 Israel Berl khn Wchnschr 33 45, 1896 

27 Lewisohn Ztschr f Krebsforsch 3 528, 1905 

28 Herxheimer Beitr z path Anat u z allg Path 41 348, 1907 

29 Askanazy, cited by Priesel Frankfurt Ztschr f Path 26 513, 1922 

30 Walz Centralbl f allg Path u path Anat 37 748, 1926 
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m some instances weie paitly covered by cylindrical cells They rather 
frequently projected into the lumen of a duct, which was thus narrowed 
In seiial sections, it could be noted that these buds weie occasionally 
small and consisted of but few cells 

Theie were occasions when the metaplasia of basal cells involved the 
whole circumfeience of the duct Sometimes the teiminal portions of 
the ducts could be seen filled by groups of cells ai ranged in a solid man- 
ner One not infrequently got the impression that the pioliferation of 


Table 1 — Condiiwus Associated with Metaplasia of Basal Cells in the Pancreas 


Case Age 

Se\ 

Disease 

Accompaniment m 
Pancreas 

Jaun 

dice 

Gall 

stones 

Diabetes 

1 

24 


Cardne 

Dilatation of ducts, enlarge- 
ment of the islands of 
Dangerhans, necrotic 
areas 

-1- 

0 

0 

2 

19 

F 

Endocarditis 

Small necrotic areas 

0 

0 

0 

3 

70 

F 

0 holecystitis 
(stones) died after 
eliolecystectomy 

Lipomatosis 

+ 

+ 

0 

4 

75 

F 

Carcinoma of the 
gallbladder 

Liptomatosis, cysts, neero 
tic areas 

+ 

+ 

0 

S 

56 

F 

Pulmonary embolus 
after colporrhaphy 

Lipomatosis, cysts, ade 
noma of an island of 
Langerhans 

0 

0 

0 

0 

27 

M 

Chrome endocarditis 

Necrotic areas 

+ 

0 

0 

7 

46 

F 

■Icute yellow atrophy 
of the liver 

Necrotic areas 

-1- 

0 

0 

8 

67 

M 

Carcinoma of the 
choledochus 

Dilated ducts, increased 
connective tissue, slight 
lipomatosis 

-f 

0 

0 

9 

54 

F 

Cardiac insufficiency 

Lipomatosis, enlarged is- 
lands of Langerhans 

0 

0 

0 

10 

30 

M 

Periarteritis nodosa 

Slight lipomatosis, dilata- 
tion of some ducts 

0 

0 

0 

11 

19 

M 

mphogranuloma 

tosis 

Diffuse dilatation of ducts 

-1- 

0 

0 

12 

47 

F 

Cholecystitis, chole 
lithiasis 

Slight lipomatosis 

-f 

+ 

0 

13 

62 

51 

Myocarditis 

Lipomatosis, formation of 
cysts 

-1- 

+ 

0 

14 

36 

F 

Puerperal sepsis 


+ 

+ 

0 


basal cells could bring about the formation of smaller oi laiger solid cell 
groups 

The metaplasia of basal cells was interpolated with the normal 
cylindrical epithelium, and could be observed in the various parts of the 
duct system Even when the proliferation of basal cells was widespread, 
hornification was seldom observed Masses of a homy substance 
arranged in concentric la3feis could, on a few occasions, be seen within 
the ducts The proliferation of basal cells occurred most fiequently in 
the tail of the pancreas 

The consequences of the metaplasia of basal cells in the ducts of the 
pancreas were observed to be, in reality, consequences of the nai rowing 
01 paitial obliteiation of the lumen of ducts 
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Effects of Metaplasia of Basal Cells m the Ducts of the Panel eas 
on the Panel eas 1 Flattcmng of the Cells of the Actm — It is well 
known that the lumen of a pancreatic acinus, or end chambei, is normally 
hardly visible, because it is lined by cells of a high t\pe Dilatation of 
the lumen of an end chamber can be brought about b} any factor which 
causes narrowing of a pancreatic duct and mechanical retention of pan- 
creatic secretion We believe that a metaplasia of basal cells in tbe duct 
of the pancreas can be lesponsible for such a change 

It depends on the location and extent of the metaplasia of basal cells 
bethel the dilatation of pancreatic acini is general oi circumscribed 



Fig 1 (case 1) — High power magnification, showing metaplasia of basal cells 
in two small pancreatic ducts The lumen of both ducts is greatly narrow'ed, but 
the metaplastic changes in each case occupi onlv a part of the duct circumference 


The dilatation of end chambei s is such a common consequence of 
the metaplasia of basal cells that we used this phenomenon as a satis- 
factory indicatoi in collection of our cases Thus, wheiever we noted 
dilatation of end chambers w^e would always look for a metaplasia of 
basal cells in the coiiesponding ducts 

The cells which line the acinus in such cases are only as high as 
their nuclei, tvhile the dilated lumen of the acinus can be filled by coagu- 
lated secretion This flattening of the epithelium may in some instances 
be so uniform that were it not foi the presence of the islands of Langei- 
hans one could easilv mistake such a section for one of thjroid tissue 
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The extent to which the acini aie dilated is variable and is natuially 
dependent on the degree to which the ducts have been nan owed 

2 Foimahon of Cysts — In three of oui cases a foimation of cysts 
was found in the pancreas The cysts varied in size from that of a 
millet seed to that of a pea They were lined by cylindrical epithelium 
and in some places also by multila3'er epithelium coi responding with the 
metaplasia of basal cells Where cylindiical and stratified epithelium 
joined, the cylindiical epithelium sometimes covered the stratified epi- 
thelium in the same wa} as it does in erosions of the ceivix uteii 

Priesel followed the relationship of the metaplasia of basal cells to 
the foimation of cvsts in the pancreas In seiial sections, he was able to 



Fig 2 (case 11) — Dilatation of end chambers due to the metaplasia of basal cells 
m small pancreatic ducts Ihe acini are filled by a homogeneous secretion, and 
the cells which line them are flattened 


prove that cysts aie foimed behind the metaplasia of basal cells in the 
ducts We have confirmed these obseivations We consider that the 
cysts are due to a dilatation of that portion of the secretory system which 
is behind the nan owing caused by the proliferation of basal cells It is 
probable that piolifeiating basal cells, penetrating here fiom the 
proximal part of the ducts, can later on line these cysts 

Dilatation of the end chambers as a consequence of the metaplasia 
of basal cells in the ducts is a much more common occurience than the 
foimation of c}sts The dilatation of the end chambers on the one 
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hand or the formation of grossly visible cysts on the othei likel} depends 
on the localization of the metaplasia of the basal cells In the latter 
case, the larger branches aie evidently tbe seat of the metaplasia of 
basal cells 

3 Focal Neciosis — Small necrotic aieas the size of a popp\ seed 
or larger were found in the pancreas m five of our cases (nos 1, 2, 4, 
6, 7) In three of these cases, endocarditis, in one, carcinoma of the 
gall bladder, and in the remaining one acute yellow atrophy of the liver 
were associated observations Jaundice was present at neciopsy in four 
of the cases 

Onl} those small necrotic areas around which some inflammatory 
reaction on the part of the surrounding tissue, but more especially leuko- 
infiltration, could be noted were regarded as having occuried intra 
vitam In another article we pointed out that in cases in uliich 
jaundice due to alterations of the papilla of Yatei occurs, retention of 
pancreatic secretion can also take place Y'’e have already mentioned 
that in four of five cases of basal cell metaplasia which \\eie compli- 
cated b) focal necrosis jaundice was piesent An ascending infection in 
the pancreas was therefore possible in these cases The relationship 
between focal necrotic areas and the metaplasia of basal cells in the 
ducts could be twofold The one might be that the metaplasia of basal 
cells plajs a direct part in the production of focal neciosis, the other 
that both the focal necrosis and the metaplasia of basal cells are conse- 
quences of stasis or of ascending inflammatory processes in the pancreas 
We shall see that not all cases of metaplasia of basal cells are to be 
interpreted as being due to stasis or to an ascending infection It is 
probable that a metaplasia of basal cells acts rather as a factoi piedis- 
posmg the pancreas to focal necrosis, that when the retention of J3an- 
creatic secretion occurs, the consequences of such retention are more 
severe in those areas in which the metaplasia of the basal cells occurs 
and m which it has already narrowed the duct system 

4 Lipomatosis — Another possible consequence of the metaplasia 
of basal cells in the pancreas is lipomatosis We observed such changes 
m the pancreas in eight of the cases which we have repoited It was 
Priesel who first described the combination of lipomatosis, cyst forma- 
tion and basal cell metaplasia in the pancreas We have obsened such a 
combination in our material on three occasions 

We belieie that lipomatosis of the pancreas m the majoritj of cases 
results from the breaking down of pancreatic tissue, which is replaced 
by fat Exact proof of the origin of pancreatic lipomatosis can be 
established only by quantitative chemical determinations and by the 
comparison of the fat content of the normal pancreas and of the panel eas 

31 Balo and Ballon Surg Gynec Obst , to be published 
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in which lipomatosis has occurred One of us made these determinations 
and found that lipomatosis of the pancreas is mostly due to replacement 
of broken down glandular tissue by fat 

The bieakmg down of glandular tissue can take place m diffeient 
ways Focal necrotic aieas weie noted in five of our cases of meta- 
plasia of basal cells Such aieas can latei on be replaced by fat Focal 
necrosis in the pancreas can recur, just as stasis of panel eatic secretion 
and an ascending inflammatoiy piocess can take place, lepeatedly 
The sudden bieakmg down of pancreatic tissue takes place m the 
form of focal neciosis The chronic letention of pancieatic juice is fol- 
lowed by a flattening of the cells lining the acini, a gradual disappearance 
of glandular tissue and by an increase in fat in the panel eas This 
can be compared with the lipomatosis of the pancreas that results in 
animals following a ligation of ducts 

We believe that metaplasia of basal cells, by causing the nai rowing 
of the lumen of ducts, can bung about alterations m the panel eas simi- 
lar to those noted after experimental ligation of ducts 

5 Hypertrophy of the Islands of Langeihans — The enlargement 
of the islands of Langeihans has been described by seveial workers 
Cecil,®^ MacCallum,^® Herxheimer and many othei s long ago demon- 
■strated the presence of degeneiated and hypertrophied islands of Langer- 
hans in the pancreas m cases of diabetes That the islands of 
Langerhans enlarge as a lesult of obstruction or ligation of the pan- 
creatic ducts IS well known Starvation may also cause them to enlarge 
Ssobolew reported a case of diabetes m which an enlaiged island 
of Langerhans had a diameter of 1 5 mm He made mention of a 
“struma of the islands of Langerhans ” 

Since metaplasia of basal cells can also obstiuct the lumen of ducts 
the question naturally arises as to what relationship metaplasia of basal 
cells bears to hypertiophy of the islands of Langerhans For m several 
of our cases we found enlarged islands of Langerhans 

It has been proved that a regeneration of islands of Langerhans can 
take place from smallei ducts There is thus the possibility that the 
buds which are formed in the early stages of a metaplasia of basal cells 
resemble a regeneration of the islands of Langerhans 

When the whole ciicumfeience of a duct is altered to epithelium of 
the multilayer type then this condition cannot be confused any more 
with a regeneiation of the islands of Langeihans 

32 Cecil J Exper Med 11 266, 1909 

33 MacCallum Am J Med Sc 43 432, 1907 

34 Herxheimer Virchows Arch f path Anat 183 228, 1906 

35 Ssobolew Virchows Arch f path Anat 177 123, 1904 
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It seems rather unlikely that the buds which we legaid as expressions 
of a metaplasia of basal cells haie an) thing to do with a regeneration of 
the islands of Langeihans 

We attempted to differentiate metaplasia of basal cells from regen- 
eration of the islands of Langerhans histologicall) Since Schultze 
and Diamaie^' and subsequently Lane/® Bensley and Bowie were 
able to divide the cells of the islands of Langeihans into alpha, beta 
and gamma cells, we ha^e a suitable means of making this differentiation 
Sections of piolifeiatmg duct epithelium showing a formation of 
buds which were suitable were stained b) the Bensle) stain They failed 
to prove that these cells weie similai to those of the islands of Langei- 



Fig 3 (case 6) — Metaplasia of basal cells in a middle size pancreatic duct It 
may be noted how the buds on opposite sides narrow the lumen of the duct 


hans However, some of oui sections were not suitable for staining by 
the Bensley stain In addition to the absence of special granules, the 
lack of different cells and nuclei conesponding morphologically to the 
alpha, the beta and the gamma cells in the buds of the ducts speaks for 
a distinction between the metaplasia of basal cells of the ducts and a 
regeneration of the islands of Langeihans 

36 Schultze Arch f micr Anat 56 491, 1900 

37 Diamare Internat ]\Ionatschr f Anat u Ph>sioI 16 155, 1899 

38 Lane Am J Anat 7 409, 1907-1908 

39 Bensley Am J Anat 12 297 and 388, 1911-1912 

40 Bowie Anat Rec 29 57, 1924 
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6 Adenoma of the Island of Langei Jians — In one of our cases we 
found an adenoma which took origin from an island of Langerhans 
Such tumors have on different occasions been called, “adenoma of the 
island of Langeihans” (Heibeig^^), “true adenoma of the pancreas” 
(Rollett^“) and “adenoma aiising fiom island cells” (Koch^®), 
insulome (Masson ^■‘) and othei such names This is an observation 
comparatively raie, since but twenty cases have been reported 

The adenoma in oui case measuied 7 by 8 by 6 mm It could be 
clearly seen with the naked eye It was sui rounded by a distinct capsule 
of connective tissue The cells were arranged in rows, which were in 
reticular connection Between the cells of the islands wide capillaries 
and blood sinuses weie seen The cells of the tumor were entirely 
similar to the cells of the islands of Langeihans elsewhere in the 
pancreas Otherwise the pancreas presented a formation of cysts and 
lipomatosis The cysts varied in size from that of a millet seed to 
that of a pea The ducts leading to the area occupied by the adenoma 
were lined by multilayei epithelium This epithelium sometimes blocked 
the ducts almost entirely, although in other instances smaller buds 
occuired A direct connection between the prolifeiatmg epithelium of 
the ducts and the adenoma of the island of Langerhans could not be 
found Enlarged islands of Langerhans were noted They weie some- 
times embedded in fat tissue Connective tissue septums were in many 
places thickened 

We would suggest that m the future only those enlargements of the 
islands of Langerhans that can be seen macroscopically should be placed 
in this group Unless the term is reserved for such grossly visible 
tumors. It IS impossible to make a distinct differentiation between an 
enlarged island of Langerhans that is a simple hypertrophy and a true 
adenoma We do not believe that the presence of a capsule would 
help in this differentiation, because in cases of chronic pancreatitis the 
capsule cannot be differentiated from a proliferation of interstitial con- 
nective tissue 

The question may be raised as to the possible causes of such tumors 
Besides the conditions already mentioned, it has been stated that the 
administration of pilocarpine arsenic, adrenalin, thyroid, phlonzme, 
rice and beef findings may cause hypertrophy of the islands of Langer- 
hans But it has recently been pioved that some of these agents do 
not produce any such change 

41 Heiberg Centralbl f allg Path u path Anat 22 532, 1911 

42 Rollett Frankfurt Ztschr f Path 10 268, 1912 

43 Koch Virchows Arch f path Anat 216 25, 1914 

44 Masson Les tumeurs. Pans, 1923, p 442 
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In a numbei of our cases the metaplasia of basal cells caused reten- 
tion of panel eatic secietion, extieme dilatation of the panel eatic acini 
and flattening of their lining cells We believe that a metaplasia of 
basal cells may pioduce the same alteiations in the pancreas as is pro- 
duced by a ligation of ducts, the only difference being that in the former 
case the ducts may be partially patent while m the latter they are entirely 
obliterated A metaplasia of basal cells in the ducts may therefoie cause 
a stasis of pancreatic secietion which is of longer duration than that 
which follows on ligation of ducts After ligation of the pancreatic 
ducts the retention of pancreatic secretion lasts only foi a shoit peiiod. 



Fig 4 (case 4) — Here may be noted how the proliferation of basal cells which 
fills the lumen of a small pancreatic duct presents characteristics that simulate 
invading growth 


because behind the point of ligation the cells of the acini stop secreting 
If, howevei, the lumen of the ducts is only nan owed then the outflow 
of pancreatic juice is still possible and the cells of the acini will secrete 
foi a longei period before they undergo atioph) The irritation of the 
islands of Langerhans theiefore continues over a longer period 

One othei fact is perhaps woithy of mention If the islands of 
Langerhans are to enlarge theie must be sufficient lOom for them to 
do so Thus, if there is already an increase of flbious connective tissue 
around the islands of Langerhans, it is obvious that they cannot enlarge 
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We believe that the breaking down or colliquation of acini produces 
conditions which are favoiahle for the enlaigement of the islands of 
Langerhans 

In the twenty cases of adenoma of the island of Langei hairs which 
we have collected fionr the literature, the metaplasia of basal cells in the 
ducts has ‘been lefeired to only twice But an accurate desciiption of 


Table 2 — Adenoma of the Idands of Lange) hans 
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M 
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P 
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22 Balo and Ballon Surg Gynec 
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Obst , to be published 

56 

P 

7 by 8 by 6 mm 

0 -f 0 

0 


the duct system is, in many instances, not given We are not of the 
opinion that the metaplasia of basal cells is necessarily followed by the 
foimation of an adenoma of the islands of Langei hans but lather that 
if the conditions present are those which we have just described, one of 
the consequences then may, in some instances, be the formation of an 
adenoma Priesel endeavored to show that an adenoma of the islands 
of Langeihans may arise from the epithelium of the ducts But only 
in his second case was he able to demonstrate any histologic connection 
between the duct and the adenoma of the island of Langerhans 
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THE ETIOLOGY OE THE METAPLASIA OE BASAL CELI S IN THE DUCTS 

OF THE P VNCREAS 

In considering the etiolog}- of the metaplasia of basal cells in the ducts 
of the pancreas, local and geneial factois must be dealt with Prolifera- 
tion of basal cells is a subject to which Krompechei gave much atten- 
tion Although most of his investigations weie along moiphologic 
lines, Krompechei nevertheless lepeatedly turned to the question of the 
cause of benign and malignant prolifeiation of basal cells He con- 
cluded that benign proliferation of basal cells is a pieliminai)^ to cancer, 
and IS due to the action of vaiious toxins, bacteiial in oiigin Of par- 
^Hicular importance he thought was the local action of these bacterial 
toxins One must not think that Kiompecher was of the belief that 
these toxins alone were lesponsible foi the metaplasia of basal cells 
His writings show clearly that he was lather of the opinion that the 
problem of the metaplasia of basal cells, like that of carcinoma, would 
only be cleared up by considering a combination of seveial factors 

Recent experimental observations tend to prove that the metaplasia of 
basal cells is dependent not only on local conditions but also on the 
general status of the whole organism Thus Wolbach and Howe^® 
reported that the cylindrical epithelium of the nares, larynx, bionchi, 
submaxillary glands, prostate, epididymis and seminal vesicles of rats 
and guinea-pigs is tiansfoimed to epithelium of the keratinizing type if 
the animals are kept on a diet deficient m vitamin A Goldblatt and 
Benischek also recently reported that such a diet is adequate to induce 
metaplasia in the various types of epithelium They state that this 
epithelial metaplasia is of such frequency in young rats so treated, as 
to constitute an acceptable morphologic indication of the deficiency of 
this vitamin in the diet They claim that inadequate food, provided the 
vitamins are supplied, does not induce the metaplasia We feel that 
metaplasia of basal cells as desciibed by Krompecher and the trans- 
formation of cylindrical epithelium to epithelium of the stratified keratin- 
izing type are but gradations of the same process They do not 
essentially differ 

Wolbach and Howe emphasized the fact that the foci of keratinizing 
epithelium are of multiple origin In some oigans, they also obseived 
a formation of cysts, which they considered had lesulted from the 
retention of secretion through obstruction of the ducts by desquamated 
keratinized epithelial cells 

In our series of 14 cases, jaundice was found post mortem 6 times 
In three instances, it was due to what is called “catarrhal jaundice,” in 

45 Wolbach and Howe J Exper Med 43 753, 1925, Arch Path 5 239 
(Feb) 1928 

46 Goldblatt and Benischek J Exper Med 46 699, 1927 
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one, to acute yellow atiophy of the livei, and in two, to the formation 
of a tumor The catarihal jaundice was of few days duration, while 
the jaundice m the cases of tumor extended for a much longer peiiod 
So, too, the metaplastic changes noted in the pancreas m cases of 
catarrhal jaundice weie less extensive and less maiked than when the 
jaundice had been of longei duiation, as m the case of tumor It was 
also to be noted that jaundice had been piesent at some time m the 
foul cases of cholelithiasis, but this could not, as m the othei six 
instances, be demonstrated at neciopsy This therefore makes a total 
of ten cases in which jaundice had at sometime been noted 

We obseived metaplasia of basal cells m the pancreatic ducts in 8 75 
per cent of all the cases which we examined In five sevenths of these 
jaundice existed The importance of jaundice is that simultaneously with 
it can occui the letention of panel eatic secretion fiom which an ascend- 
ing inflammatory piocess m the panel eas can result On this basis, reten- 
tion of pancieatic juice, an ascending infection, oi both, can be 
lesponsible foi the metaplastic changes 

Can the letention of pancieatic secietion alone bring about meta- 
plasia of basal cells in the ducts of the panel eas ^ A reply to this 
question can be given only by considering the consequences of a ligation 
of ducts Kyile and Weichselbaum found that the epithelium m the 
pancreatic ducts of animals piolifeiates shoitly after the ducts have been 
ligated They inteipreted these cltanges as expiessions of legeneration 
on the pait of the islands of Langeihans 

Whethei the piolifeiation of the epithelium in certain portions of 
the duct 01 under ceitain conditions leads to regeneiation of the islands 
of Langerhans or to metaplasia of basal cells is a subject for further 
consideration Suffice it to say that with special stains it is possible 
to differentiate the diffeient cells of the islands of Langeihans from 
piolifeiating basal epithelium The data available to date do not con- 
sider this point 

One must also decide whethei oi not an ascending mflammatoiy 
process takes place in the duct system of the pancreas after ligation 
of the duct We conclude that the obseivations in experiments with 
animals do not speak against the possibility that metaplasia of basal cells 
m the ducts of the pancreas can lesult from the letention of pancieatic 
secietion plus an ascending infection We have demonstiated signs of 
an ascending infection m oui acute, as well as in oui chionic cases 
In the acute cases these weie focal necrotic areas, in the chronic 
lipomatosis Lipomatosis is, in geneial, classified with chionic pan- 
el eatitis Evidently the metaplasia of basal cells must be of a ceitain 
degiee and duiation to pioduce consequences in the pancreas It is also 
tiue that not all ascending inflammations in the ducts of the panel eas 
bung about a metaplasia of basal cells We examined several panel eases 
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in which signs of the foimei weie e\iclent but metaplasia of basal cells 
was absent 

In two sevenths of oiii cases, local causes, such as letention of pancreatic 
secretion or ascending inflammation, could not be demonstiated We 
must therefore believe, as we have aheadv noted, that not only local 
factors but also geneial ones may be lesponsible foi basal cell changes 
in the pancreatic duct system What these mav be besides a deficiency 
in Mtamm A we cannot tell 

It IS mteiesting to note that metaplasia of basal cells in the ducts of 
the panel eas can occui also in younger peisons Other authors have 
stated that, in geneial, such changes m the ducts of the panel eas are 
usually noted in advanced age, according to Piiesel, in most instances, 
in the seventh decade In our own senes it was noted in persons undei 
40 yeais, in six instances (42 85 per cent) It must of couise be 
appreciated that such a figure will vary considerably if the necropsies 
from which mateiial is drawn also include neciopsies on children 
Wilson and Du Bois ■*' have leported metaplasia of basal cells in the 
ducts of the pancreas of a fi\e months old child who had died from 
keratomalacia 

SUMMARY 

Metaplasia of basal cells in the ducts of the panel eas was noted in 
14 (8 75 pel cent) of 160 pancreases, which were examined Meta- 
plasia of basal cells can occui in smallei oi largei ducts, forming either 
circumsciibed “buds” or an involvement of the epithelium of the ducts 
m Its entire ciicumfeience Varying diiectly with the size of the ducts 
invoked, either dilatation of the end chambeis oi foimation of cysts 
may lesiilt 

Metaplasia of basal cells in the duct system of the pancieas may be 
responsible for changes which aie eithei acute oi chionic The acute 
aie those which lesult fiom the letention of pancreatic secretion They 
may be focal necroses The chionic changes are similai to those which 
ensue aftei expeiimental ligation of the panel eatic duct Lipomatosis 
of the pancieas may be one of them 

The blockage of pancieatic ducts by piohfeiative changes of the 
basal cells causes enlargement of the islands of Langeihans and in one 
instance which we lepoit, an adenoma of an island Piohfeiating basal 
cells in the ducts of the pancieas do not take the special stains used to 
difterentiate the various cell types which make up an island of 
Langeihans 

In five sevenths of the cases which we lepoii, jaundice had occui red 
at some peiiod This would suggest that in the majoiity of cases, eithei 
a retention of pancieatic secretion, an ascending inflammatory piocess oi 

47 Wilson and Du Bois Am J Dis Child 26 431 (Nov ) 1923 
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both are present, and as local factois favoi the basal cell changes In 
two sevenths of oui cases, local factors which would adequately explain 
the metaplasia of basal cells could not be found It is possible that gen- 
eral factors similar to a deficiency of vitamin A may play some role m 
the prohfeiation of basal cells in the ducts of the pancreas 

Metaplasia of basal cells m our senes occuned quite fiequently m 
young pel sons 



MULTIPLE HEMANGIOMAS OF THE SKIN AND OF 
THE INTERNAL ORGANS* 

R H JAFFE, MD 

CHICAGO 

In the gioup of angiomatous tumors a form is sometimes ref ei red 
to as offeiing gieat diagnostic difficulties because it behaves like a 
malignant tumor although the microscopic picture is not suggestive of 
it These tumors have been used as an argument in favoi of the con- 
ception expressed by some pathologists that theie exists an essential 
similarity between innocent and malignant blastemas (Shennaii/ Cath- 
cart”) The signs of malignanc}’^ of the microscopicall} benign but 
potentially malignant angiomas aie their local invasive and destructive 
growth, then lecuiience aftei surgical removal and then production of 
metastases to distant organs There is, however, no unifoimit> of the 
histologic structure of these angiomas Some of them grow by sprout- 
ing of capillary blood vessels, which later becoming filled with blood, 
expand and cause a pressui e ati oph\ of the invaded striictui es They are 
simple cavernous hemangiomas with practically little if an), stioma 
and a flat lining endothelium (Andrejew® BeienbiuclM Hildebrand,® 
Konjetzn},® Schweizei," Weiss,® Topfei,® and otheis) Theie is a 
second gioup lepiesented by a more complicated t}pe which shows a 
celltilai or sync}tial stroma sometimes described as embiyologic The 
blood vessels diffei entiate from this stroma and in places may become 
so abundant as to obscure it (Boiimann^® Ewing von Falkowski,^® 
Livingston and Klempeier’^® Klinge,^^ Shennan ^ Stamm In some 
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instances, a maiked hyperplasia and prolifeiation of the endothelium 
have been observed (Shennan,’- Stamm with a diffeientiation of the 
large endothelial cells into blood cells (von Falkowski,^" Khnge^^) 
One fully agiees with Klemperer that in the presence of such micro- 
scopic observations one should not speak of a benign tumoi, although 
anaplasia of the cells is not piesent These cases prove that malignancy 
cannot be consideied simply from the standpoint of the cellular struc- 
ture Theie are, also, tiansitional stages between these foims of hem- 
angiomas and saicomatous angiomas, which are vascular tumors with a 
saicomatous stroma (Joies,^® Langhans,^'’’ Theile,^® Ramdohr and 
others) 

Association with what weie supposed to be metastases was observed 
in both groups of hemangiomas, in the simple cavernous (Konjetzny,® 
Weiss®) as well as in those with embr}onic stroma (Borrmann,^® 
Klinge,^^ Shennan,^ Stamm ^®) In the cases described by Livingston 
and Klemperer and Ewing, postmortem examinations had not been 
made, but m the latter case an involvement of the lungs was suggested 
by the clinical observations At least as far as the hemangiomas with 
a mature stroma are concerned, their possible foimation of metastases is 
doubtful Multiplicity of hemangiomas of the skin and mucous mem- 
branes IS common, and is explained by the fact that the hemangioma is 
a congenital foimation the oiigin of which can be traced to the first 
anlage of the vascular system in eaily embiyonic life (Ribbert ^°) The 
occasional appearance of these tumors in later life, as in familial 
epistaxis (Goldstem,^^ Osler,^^ Steiner,^® Williams,®^), does not speak 
against their congenital character, which is also evident from the 
heredity Hemangiomas of the skin not seldom occur with similar 
tumors of the liver (Bruchanow,®® Roggenbauer,®® Fischer ®'') An 
interesting condition, described as Lindau’s disease,®® presents cystic 
angiomas of the cerebellum associated with an angiomatosis of the retina 
(von Hippel’s disease) angiomas of the spinal cord, cystic formations 
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of the panel eas and of the kidneys and hypernephi omas (Rochat,^'’ 
Schuback ®'’) 

Finally, theie are the cases of nuineious hemangiomas in diffeient 
organs, including such unusual sites as the lungs, the heait, the thyroid 
and the uterus Fiom the hteratuie, I have collected the following 
combinations of sites Skin, liver, spleen and bones of the skull 
(Bilhoth , in a case of Lindau’s disease, involvement of the base of 
the skull, the bone maiiow and the uiinaiy bladdei (Brandt , skin, 
hvei, paiotid gland and intestine (Gascoyen , skin, mucous mem- 
branes, mesenteiy and letiopleural tissue (Ghon®'*), skin and pia 
mater (Kahscher , liver and bones of the skull (Major and Black , 
hvei, supiaienal gland, ovaiies and iiteius (Payne®”) , skin, epical diiim, 
pleuia, peiitoneum and choroid plexus (von Rokitansky ®®) , skin, 
mucous membianes, hvei and heait (Runge ®‘') , ceiebellum, medulla 
oblongata, spinal coid, In^er and unnaiy bladdei (Tannenbeig , (1) 
skin, mucous membianes, submaxillaiy gland thjioid, hvei, lung 
intestine and urinar)'- bladder and (2) skin mucous membianes, medias- 
tinum, peiicardium, liver and left kidnev (Topfei , skin, mucous 
membianes, peiitoneum and hvei (Ulltnann ''®) and hvei and bones of 
the skull (Virchow^®) 

To these cases I wish to add a new one which is of interest especially 
with legard to the question of metastasizing 

REPORT or A CASE 

Hisfoiv — A white girl, aged 4 da\s, was brought to the Cook Countv Hospital 
bj’’ her father, who said that at birth a marked swelling of her neck had been noted 
The family historj and the details of the birth of the child were not significant 

The clinical examination showed a female infant 44 cm long and 2 6 Kg m 
weight On the left side of the neck was a large, purplish gray tumor-hke mass, 
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which reached from the anterior median line to the posterior margin of the left 
sternocleidomastoid muscle and from the shoulder joint to the mastoid region, 
pushing up the left ear The tumor was sacculated, soft and compressible The 
skin was not adherent, there were not any thrills or pulsations From the tumor, 
pure blood was aspirated which gave a negative Wassermann reaction 

Scattered over the body m the skin were about 100 small nodules varying m 
size from that of a pinpoint to that of a diameter of 1 cm These were purple, 
sometimes with a gray tint The nodules were elevated over the skin and were firm 
The child had a persistent discharge from the vagina, m which on several 
occasions gram-negative diplococci resembling gonococci were found After the 
child had been m the hospital eight months, it contracted measles, from which it 
recovered During the entire period of observation the tumor m the neck remained 
unchanged 

The patient vas discharged from the hospital, but was brought back a month 
later acutely ill with fever, restless, and refusing food A diagnosis of lobular 
pneumonia of the right upper lobe was made The tumor of the neck had greatly 
decreased m size The overlying skin was wrinkled, and a baggv mass was felt 
under it The purple nodules of the skin still were present 

The infant was transferred to the Research and Educational Hospital of the 
University of Illinois It grew weaker rapidly and developed an acute suppurative 
condition of the right thigh The temperature went up to 106 F A spinal 
puncture made immediately before death showed a turbid fluid under increased 
pressure, which gave a positive reaction in the Ross- Jones test and which contained 
800 leukocytes per cubic millimeter Cultures made from this fluid yielded hemo- 
lytic streptococci 

Autopsy — The body was that of a poorly nourished white girl, 68 cm long 
and weighing 4,800 Gm The skin was studded with sharply demarcated, dark 
violet, round patches, varying from 1 to 4 mm in diameter These patches were 
most numerous on the right side of the face, around and inside the right ear, on 
both sides of the chest and on the left side of the back Though scanty on the 
extremities, they were also found on the soles of the feet and on the palms of the 
hands In the right groin, a fluctuating swelling was^present The skin over the 
left side of the neck appeared wrinkled, and a dense mass was felt underneath it 
This mass contained several hard nodules 

On removal of the soft parts of the head, a cavity was discovered between the 
galea aponeurotica and the lower posterior angle of the right parietal bone The 
cavity contained thick, dark 3 ^ellow pus, which extended through an irregular pene- 
trating defect in the bone to the external surface of the dura mater The internal 
surface of the dura was smooth and shiny 

At the base of the brain, much thick yellow pus had accumulated Pus covered 
also the convex surface of the hemispheres, being most abundant near the medial 
margin and about the poles of the temporal lobes In the region of both sjdvian 
fissures, a deep blue mass shone through the opaque leptomenmges The mass 
covered the lower third of the posterior central convolution and extended back- 
ward to the interparietal sulcus hen these areas were cut through, there was 
revealed the presence of dilated and convoluted, thin walled blood vessels, which 
were from 1 to 2 mm thick The brain was soft, the ventricles were dilated and 
filled with much cloudy fluid 

The accumulation of pus in the subarachnoidal spaces continued into the spinal 
canal The inside of the dura mater showed, m its ventral aspect, at tlie height of 
the upper cervical region, a number of flat, deep blue elevations, filled with blood 
The anterior roots of the second and third cervical nerves were tliicker than they 
normalh are and grajish red 
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Dissection of the left side of the neck exposed a firm fibrous mass, covered by 
but not fixed to the skin, extending from the clavicle to 3 cm below the mastoid 
bone This mass was adherent to the superficial fascia It contained several 
calcified nodules 

The thyroid weighed 2 5 Gm It was grajish brown and firm It contained a 
number of deep red, round areas measuring from 0 5 to 15 mm m diameter 
The thymus was made up of firm, gravish white tissue, and weighed 2 Gm 
The lungs were free The surface appeared a light grayish red The inter- 
lobular septums were distinct as white lines Scattered over both lungs were 

numerous deep red, slightly elevated, round areas from 0 5 to 3 mm in diameter 
(fig 1) They were located m the interlobular septums About fifty of these 
patches were counted on the surface of each lung The lungs were filled with air 
except for some irregular areas along the anterior margin of both the upper and the 
lower lobes, where the tissue was firm and deep gra 3 ]sh red 



Fig 1 — The left lung, showing multiple subpleural hemangiomas 

The heart W'eighed 35 Gm and was of normal shape Changes were not 
observ'able m the valves , the intima of the aorta was smooth The small intestine, 
on the surface, showed manj irregularlj’^ shaped, dark red patches, varying in 
diameter from 2 to 6 mm , w’hich were located opposite the mesenteric attachment 
(fig 2) The patches w'ere composed of tortuous tufts located m the wall and 
shining through the serosa and mucosa The sigmoid, near the anterior margin of 
the mesocohc attachment, contained a mass of conv'oluted vessels This mass 
was 18 mm long, 15 mm wide and from 5 to 7 mm thick It contained a few 
small, stony concretions 

The liver weighed 238 Gm , the spleen 18 and the pancreas 7 These organs 
did not reveal anv thing unusual The same can be said about the suprarenal gland, 
the kidnejs, the stomach and the sex organs 

In the left groin, an extensiv'e suppuration extended between the adductoric 
muscles down into the region of the median epicondjle 
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The bone marrow in the middle of the right femur was soft and reddish brown 
Smears made from the pus between the leptomemnges and m the groin showed 
numerous long chains of streptococci 

Miaoscopic Examination — The violet patches of the skin were wide, blood- 
filled spaces located in the subepidermal part of the cutis They were lined by a 
flat endothelium and were derived from capillary vessels, which opened into them 
abruptly Similar, smaller blood-filled spaces were present m the deeper layers of 
the cutis, where they often arranged themselves about the sweat glands 

The convoluted masses of the leptomemnges, which filled the sylvian fissures, 
were composed of wide blood vessels The walls of these vessels were formed by 
from two to three layers of fibrillar connective tissue lined by a flat endothelium 
(fig 3) The vessels were filled with blood, which m places had coagulated From 
them originated narrow branches which entered the cortex of the brain The 
blood vessels in the brain did not show abnormal widening Between the lepto- 
meninges there was much exudation consisting of a network of fibrin and poly- 
morphonuclear and mononuclear cells 



Fig 2 — The small intestine, showing multiple hemangiomas 


Transverse sections through the right parietal bone showed a filling of the 
spaces of the diploe by loose, fibrillar connective tissue, in which were embedded 
numerous wide and thm-walled blood vessels Here and there a small group of 
myelocytes was found The bone appeared normal 

The body of the third cervical vertebra contained active bone marrow with 
small foci of degeneration and an intracellular accumulation of fibrinous exudate 
Abnormal w'ldenmg of the blood vessels was not seen 

In the ventral portion of the upper cervical dura mater were numerous round 
and oval blood-filled spaces They were located near the internal surface and 
protruded somewhat into the spinal canal 

In the spinal cord a diffuse capillary hyperemia and degenerative changes of the 
ganglion cells of the anterior horns were observed The blood vessels appeared 
normal The anterior roots of the upper cervical nerves, described macroscopically 
as thickened and reddish gray, showed a striking predominance of the blood vessels 
(fig 4) The vessels divided dichotomically, ran parallel with the nerve fibers, 
from which they were separated only bj a flat endothelium, and occupied almost 
one fourth of the transverse diameter of the ner\ e 
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In the thyroid, the interlobular septunis were thicker than normal and contained 
many wide blood vessels of various shapes (fig 5) These vessels extended into 
the lobules and came m close contact with the follicles, which showed signs of 
compression The shape of the vessels depended on their size, that is, the smaller 
vessels were of irregular shape with lakelike outlines and gave off branches which 



Fig 3 — Hemangioma of the leptomenmges m the legion of the sylvian fissure 
Between the leptomenmges there is purulent exudation Alagnification, 15 times 








Fig 4 — Hemangioma of the left anterior root of the third cervical nerve Mag- 
nification, 25 times 

originated from them with a funnel shaped widening The larger spaces were 
round or oval and were connected onlj' with an afferent and an efferent vessel The 
largest spaces often contained coagulated blood with beginning organization of the 
thrombus All the spaces had a lining of flat endothelium 

The pleura of the lung was composed of several layers of fibrillar connective 
tissue Where the interlobular septums were given off, round or oval blood-filled 
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spaces were present, which often bulged into the adjacent alveolar spaces The 
alveoli bordering the septums had thick walls and were narrow, while near the 
center of the lobules the alveoli were wide The dense areas near the anterior 
margins contained cellular exudate 



Fig 5 — Hemangioma of the thyioid Compression of the follicles is shown 
Magnification, 120 times 



Fig 6 — Hemangioma of the sigmoid A indicates spaces filled with blood in the 
submucosa and the muscularis, B, a calcified thrombus, and C, mucosa Mag- 
nification, 60 times 

The submucosa of the small intestine was distinctly thicker than normal and 
contained wide blood-filled spaces which compressed the muscularis The spaces 
showed bajlike extensions, which led into capillarj blood vessels that ran towards 
the mucosa In some of the spaces, recently formed thrombi were attached to the 
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lining of flat endothelium The distribution of the vessels vas best studied on 
small pieces of the intestinal vail, cleared and mounted in toto In these prepara- 
tions, straight and narrow vessels were seen running parallel to the surface They 
widened suddenly and formed coils, from the convexity of which the smaller 
branches originated Single coils were much distended and appeared as blood- 
filled lakes 

The abundance of the blood vessels was most marked in the portion of the 
sigmoid described as a com oluted, dark violet mass The intestinal w all here 
consisted chiefly of blood vessels, which also occupied the muscularis and produced 
nodular projections on the serosa The mucosa was thin and atrophic Many ot 
the wide vessels contained blood clots These clots underwent calcification and led 
to the formation of stony concretions embedded w'lth dense connective tissue 
(fig 6) 

In the spleen, a few^ round or oval blood-filled spaces were found about the 
follicles The latter w'ere small and often contained a center composed of 
epithelioid cells with granules of hemosiderin 

Abnormal blood vessels w'ere not found m the kidnej'S, suprarenal glands, 
ovaries, and pancreas 

Anatomic Diagnosis — Purulent streptococcal meningitis, subcutaneous abscess 
111 the right posterior parietal region with erosion of the parietal bone and external 
pachymeningitis, deep phlegmon of the left thigh, confluent bronchopneumonia in 
both lungs, accidental involution of the thjmus, fattj infiltration of the liver, 
cloudy swelling of the kidneys, and multiple hemangiomas of the skin, the Icpto- 
meninges, the anterior roots of the cervical nerves, dura mater spinalis, the diploe 
of the parietal bone, the tlnroid, the lungs, the intestine and the spleen 

COMMENT 

Studying the microscopic sections of this case, one obtains the 
impiession that in many oigans there was a maiked dispi opoi tion 
between the development of the blood vessels and that of the specific 
stiuctures The blood vessels seemed to have giown much the fastei 
and this excessive giowTh afitected both then length and then circum- 
feience They became too long and too wide, fonmng toituous coils 
and lakelike spaces of blood The tortuous portions gave ofif blanches, 
while the wide spaces iveie connected onty with an aflfeient and an 
efferent capillary blood vessel Endothelial h} perplasia was not present 
In the introduction it was mentioned that in some hemangiomas the 
newly foimed vessels differentiate fiom an indiffeient cystogemc mesen- 
ch}ma I have lecently seen tw^o such tumois in animals One was a 
mixed hemangio-1} mphangioma which had leplaced laige poitions of 
the liver of a dog and had also involved the ligamentum hepatoduodenale 
and a gioup of lymph glands at the hilum of the livei The second 
tumor was one in a cow shown to me by Di E Day In both lungs 
of the cow, theie weie multiple angiomatous tumors composed of a 
markedly cellulai stroma from which blood vessels developed through 
blood cells accumulating between the spindle-shaped cells and pushing 
them apart Such stioma was not piesent in the multiple hemangiomas 
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of the child, although in some organs, especially in the lungs, the intes- 
tine and the thyroid, the abnoimal growth of the blood vessels was 
associated with a maiked increase of the surrounding connective tissue 
This connective tissue, however, was mature, without any blood vessel 
and blood cell foiming potencies, as in the cases reported by von Fal- 
kowski,^- Khnge and otheis The angiomas aiose fiom the preexistent 
capillaiy blood vessels by a giant giowth of moie or less circumsciibed 
segments 

One may ask whether a lesion of this chaiactei should be classified 
as a hemangioma, a term which means a true vascular tumor It is dif- 
ficult to diaw a shaip borderline between angiomas and angiectases, but 
m the piesence of signs of an active giowth, as compiession and involve- 
ment of the surioundmg structures, the determination of a vasculai 
formation as tumor cannot be objected to This tumor is a hamartoma 
with a tendency to continuous growth, although this tendency may be 
insignificant 

Some of the hemangiomas showed signs of spontaneous regression 
There was a thrombosis of the wide blood-filled spaces with organiza- 
tion and calcification, which terminated in the complete obhteiation of 
these spaces The child had been suflfering from repeated severe infec- 
tions, it is known that intei current diseases may initiate the regression 
of hemangiomas 

Many of the patients afflicted with multiple hemangiomas die in eaily 
childhood, whatevei the micioscopic picture of the tumors may be 
(Bruchanow,^^ von Falkowski,^- Kahscher,^^ Konjetzny,® Ramdohr,^® 
Runge,^® Stamm,^' Topfer,® Weiss ®) If the patients attain a later 
age, some of the tumors may have reached a considerable size, since they 
keep on gi owing Theie is a difference in the rate of giowth, some of 
the multiple tumors glowing faster than others Even at the time of 
biith, theie is a maiked difference in the size and the extension of the 
angiomas Thus, m my case, the swelling of the neck was first the out- 
standing featuie, which latei deci eased considerably, but at the autopsy 
table the most pionounced vasculai changes were found in the lepto- 
meninges and in the sigmoid In the spleen, they weie visible only under 
the micioscope The predominance of the vascular new growth in one 
legion of the body does not indicate that this new growth is the primal y 
tuinoi and that the smallei foimations scattered over the other organs 
aie metastases It is much moie likely that all the tumois arose at the 
same time independently of each other It is not necessary to assume 
that blood vessel foimation elements aie transplanted fiom a primary 
focus by way of the blood or Rmph stream to a distant oigan Indeed 
this implantation has nevei been demonstiated even m the cases of 
hemangiomas vith an indiffeient stioma and hypei plastic endothelium 
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The multiple cellulai hemangiomas m the lung of a cow, which were 
mentioned, could be traced to small islands of a cellular mesenchyma 
which were found in the corneis ot the alveolar septums and around 
the smaller bronchi and which did not show evidences of a metastatic 
origin 

SUMMARY 

A case of multiple hemangiomas of the skin and the internal oigans 
in an infant is desciibed There was a maiked difference in the size 
of these tumors, which in some oigans showed signs of expansive 
growth In spite of these observations, all the tumois weie considered 
to be simultaneous and independent formations The existence of a 
so-called benign, metastasizing hemangioma is doubtful 
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This communication concerns an unusual instance of a diffuse, oblit- 
eiating proliferation of the intima of the medium-sized and smallei 
arteries of the brain, heart, lungs, spleen, kidneys, thyroid and extremi- 
ties associated with complete occlusion of the inferior vena cava This 
widespread obliterative process resulted in piofound anatomic changes in 
the viscera involved, with concomitant protean clinical manifestations 
The process m all the vessels was limited almost m its entirety to the 
intima We are unable to establish the exact nature of the process 

Bronson ^ reported an instance of diffuse obliterative arteritis of the 
vessels of the extremities, kidneys and brain in a boy aged 12 The 
patient did not show evidence of syphilis The right kidney was irreg- 
ularly contracted, the left was larger than noimal but did not show 
any other change There was a widespread obliteration of the small 
arteries and arterioles due to proliferation of the intima only, with 
atrophic changes in the parenchyma 

A thorough search of the literature did not leveal another similar 
instance 

REPORT or A CASE 

Histoiy — A woman, aged 47, entered the Montefiore Hospital on Dec 11, 1927, 
complaining that the left side of the body had been weak for one year and that 
she had been unable to read, ^\rlte or understand spoken language for three years 
She had been married thirt\-two years and had had two children, the younger 
aged 29 After the birth of her second child, she had had five miscarriages Five 
years before admission she had developed a varicose ulcer, which had healed slowly 
About the same time she became increasingly irritable and one year later suddenR 
lost the ability to write Subsequently, her understanding of spoken and written 
words rapidly disappeared About this time, she complained of compression 
pains over the precordia, which were severely aggravated by slight exertion 
Two years later she had a “stroke” and developed a complete left sided hemiplegia 
with diplopia, aphasia and inabilitj to swallow properly Her condition improved 
in the course of the next three veeks However, she lost interest m her friends 
and became emotionally unstable She continued to complain of precordial pain 
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on slight exertion During the few weeks prior to her admission, she had several 
peculiar attacks consisting of rigidity of the muscles of her trunk and extremities, 
accompanied by snorting respiration During one of these attacks the patient had 
a chill and transient dimness of vision, and lost her abilitj to recognize objects or 
their use 

Physical E\ainmatwn — The patient was moderately obese and emotionall> 
unstable The superficial veins of the abdomen, groins and upper half of the 
thighs were markedly dilated and tortuous A slight cyanosis of the lips was 
present The left pupil was larger than the right, though both reacted to light 
and accommodation The sclera had a subictenc tint The heart was enlarged 
to the left, murmurs and other irregularities were not noted The pulses were 
equal and regular, the blood pressure w'as 110 over 80 The lungs were normal 
Healed ulcerations were present on both legs 

There was a mixed aphasia, also apraxia, left-sided astereognosis, emotional 
instability and residual signs of left hemiparesis with a questionable pseudobulbar 
speech 

The urine was normal There was a slight secondary anemia The Wasser- 
mann test of the blood was four plus, of the spinal fluid, negative An x-ray 
photograph of the heart showed enlargement of all the chambers The results 
of the chemical examination of the blood were normal 

The clinical diagnosis was cerebrospinal vascular syphilis 

Cowse — The patient left the institution unimproved She continued to com- 
plain of shortness of breath On one occasion she expectorated clots of dark 
reddish-brown blood On a return visit for antisjphihtic treatment, she suddenly 
developed a right hemiplegia A few davs later the temperature rose to 101 F 
The pulse and respirations were rapid She became drowsy Coarse, moist rales 
were heard over both bases of the lungs She died with pulmonar> edema on 
Jan 19, 1928 

Autopsy — Examination of the body ten hours after death showed generalized 
endarteritis (possibly svphihtic) , occlusion of the descending branch of the left 
coronary artery , healed infarct of the left ventricular wall , multiple infarcts of 
the brain, organized thrombosis, with complete occlusion of the inferior vena 
cava from the level of the renal veins to the femoral veins, healed infarct of the 
lung, healed infarct of the spleen, ulcers of the leg, multiple adenoma of the 
thj'roid, primary contracted kidneys (artenolosclerosis), and acute purulent 
leptomeningitis 

On the external surfaces of both legs were several small ulcerated areas The 
large toes of both feet were deep bluish black The lower abdominal veins were 
prominent and tortuous 

The heart weighed 400 Gm All the chambers were dilated, and the muscle 
was hypertrophied The myocardium showed numerous fibrotic streaks In the 
right ventricle, a large, lamellated, irregular, yellowish-white mass, 6 cm by 3 cm , 
was closely adherent to the anterior surface of the lower half of the ventricular 
wall Beneath this, the heart muscle was thinned dowm to about 3 mm and was 
denseh scarred The layers of the pericardium over this area were adherent The 
interventricular branch of the left coronary vessel, for a distance of 3 cm from its 
opening, w^as completely obliterated by a yellowush-w^hite, firmly adherent mass 

The right kidne\ w'eighed 100 Gm , the left 80 Gm The capsules stripped 
w'lth slight difficult} Both kidne}s w^ere firm, deep red, and the surface was 
coarsel} granular On section, the cortex w^as found to be narrow' , the glomeruli 
were indistinct 
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A few linear streakings and irregular 3 'ellowish plaques were present in the 
Ultima of the ascending portion of the aorta and in the abdominal aorta just distal 
to the mesenteric vessels The inferior vena cava, from its origin to just below 
the entrance of the renal veins, was completely occluded by a firm, grayish-white, 
adherent mass which tapered for a distance of several centimeters above the point 
of complete occlusion The vein in its greater portion was a fibious cord The 
common iliac veins were involved in the process, and the left renal vein was partly 
occluded by organized mural masses 

Several well defined nodules were found in the thyroid gland On section, these 
appeared yellowish-brown, some were cystic 
The other organs did not show abnormalities 



Fig 1 — A section of coronary vessels, magnified 10 times, showing marked 
proliferation of the intima of several branches with almost complete obliteration of 
the lumen 

The meninges over both convexities of the brain were infiltrated with greenish 
pus, which was apparently confined to the subarachnoid space Both occipital 
regions were atrophied with softening m the right and left parietal regions The 
blood vessels did not show any arteriosclerotic changes In both hemispheres, 
there was softening extending from approximatelj-^ the sjdvian fissure back to the 
occipital pole Ventrallj’^, this softening extended into the upper thirds of the right 
and the left putamen and of the right thalamus The capsule was more involved on 
the right than on the left The ventral half of the neostriatum and of the 
thalamus were grossl} intact, as well as the corpus callosum A cj'st 0 5 cm in 
diameter adjoined the left calcarine fissure In horizontal sections through the 
corpus callosum and the upper third of the caudate nucleus, appeared two areas of 
organized softening m the left liemispbere, one destrojing the posterior third of 
the left frontal lobe and extending far into the corona radiata, and the other in the 
posterior half of the parietal region mainly confined to the cortical layers ^\Ith 
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smaller foci irregularly distributed in the cortex of the right central parietal and 
occipital regions In the section through the striatum, pallidum and thalamus, and 
the upper third of the cerebellar vermis, the whole parietal lobe was destroyed in 
the left hemisphere 

The spinal cord was grosslj" normal 

Mjcioscopic E\ammation — In the heart, at the site of the infarct, the muscle 
was thinned out and practically replaced by fibrous connective tissue Beneath this, 
the muscle fibers contained a considerable amount of fat, the nuclei were pyknotic 
On the endothelial surface of the infarct, there was an organized thrombus fused 
vith the underlying fibrous plaque Other sections of the myocardium showed 
fibrotic streaks and small foci of round cells in the interstitial tissue An arteriole 
was obliterated by a mass of fibrous tissue wbicb contained a small space lined 



Fig 2 — A section of the lung, magnified 40 times, showing complete oblitera- 
tion of the lumen of a small arterj-^ with recanahzation Signs of acute bronchitis 
appear close to the vessel 

■with endothelium The coronary arteries showed extensive obliteration by masses 
of connective tissue, which extended directly from the intima and were continuous 
wuth It There were spaces lined with endothelium in these occluding masses 
The connective tissue contained a few cellular elements The elastic coat was 
intact, the entire process being limited to the intima 

The bronchi w'ere filled wuth pus, the mucosa W'as in part desquamated There 
w ere small abscesses m the parench\ ma of the lungs , edema and congestion were 
present Se^eral of the pulmonar^ vessels w'ere partly occluded by thickening 
of the intima A few' small arteries w'ere filled with a mass of connective tissue 
containing several large spaces lined wuth endothelium The smaller spaces w'ere 
not surrounded bj a lajer of elastic tissue 

In the liver, there w'as slight cloudy swelling, but changes were not observable 
in the \essels in the sections examined 
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In the spleen, congestion and a scant cellulanty of the pulp were observed 
The malpighian corpuscles were small The arterioles in the corpuscles and the 
small arteries showed a striking proliferation of the intima, which m many 
instances completely filled the lumen The elastic layer was somewhat thickened 
in some of the vessels Several small, healed mfarcted areas were seen and one 
recent hemorrhagic infarct 

The cortex of the kidneys was markedly narrowed The arterioles and the 
small and medium sized arteries showed extensive changes, particularly of the 
intima The lumen of some of the vessels was narrowed to a mere slit, in others 
It was completely occluded by a mass of connective tissue in direct continuity with 
the intima, sparsely cellular, and containing one or two spaces lined with endo- 
thelium Pigment was not present in the mass The elastic coat of the arteries 



Fig 3 — A section of the kidney, magnified 20 times, showing a mass of con- 
nective tissue extending from the intima and filling the lumen of a small artery 
Blood spaces lined with endothelium may be seen in the occluding mass 

was intact and, m places, strikingly thickened The glomeruli were, in places, 
completely replaced by concentrically arranged lamellae of connective tissue All 
graduations w'ere seen, from moderate thickening of Bowman’s capsule to complete 
replacement of the tuft bv connective tissue The accompanying tubules were 
atrophic, some contained a homogeneous material that stained pink The inter- 
stitial connective tissue was increased and infiltrated with round cells The areas 
of iinolvement occurred at more or less regular intervals m the cortex, the inter- 
\enmg tissue appearing normal 

There was little hpoid material in the cortex of the suprarenal glands A few 
of the small arterioles showed thickening of the intima 

One of the medium sized arteries and several of the small arteries and arterioles 
of the tin roid gland showed the same occluding, proliferating process of the intima 
that has been described for the other organs One of the small ^ems in an area 
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showing the structure of a fetal adenoma was completely occluded bj a mass of 
connective tissue containing a few spaces lined wnth endothelium Blood pigment 
\vas not present m the mass One small area w'as Iw perplastic and ivas surrounded 
by a capsule of connectne tissue The follicles were otherwise normal in content 
of colloid 

The pancreas was normal 

The glands of the mucosa of the uterus were atrophic The -vessels showed 
marked thickening of the intima 

The ovary contained a moderate number of corpora albicantia The vessels 
showed marked thickening of the intima 

In a skin section through an ulcer the epidermis was ulcerated, and the floor 
was lined b\ fibrous connective tissue In one region of the floor, moderate 
infiltration wnth bmphocjtes was observed A small vessel in this region was 
completelj obliterated bv an occluding mass of connective tissue 
The intima of the aorta was shghtlj' thickened in places 
The bone marrow and the breast did not show abnormalities 
In the inferior vena cava the lumen was filled with a mass of connective tissue 
continuous with the intima and penetrated by large spaces lined with endothelium 
The mass of h 3 ahnized connectiv'e tissue occluding the lumen was sparselj'- cellular 
In one area of the mass, close to the line of the intimal endothelium, were a 
number of small comma-shaped nuclei The larger vascular spaces contained few 
blood elements The elastic lamella was, for the most part, intact Recent inflam- 
matory reaction and blood pigment were not in evidence 

The areas of destruction in the brain which were described grossly showed an 
advanced stage of organization, with a dense, vascular, granulation tissue Besides 
this old process of organized softening, there »vas an acute suppurativ'e inflammation 
of the leptomeninges, which extended along the meningeal covering of the blood 
v'essels into the superficial lajers of the cortex Transverse sections through 
medium-sized and larger blood vessels trav'ersing the meninges did not rev'eal any 
marked pathologic changes In contrast with them, the s^'lvian arterj' showed a 
thickening of the intima with a simultaneous thickening of the elastica interna 
Signs of recent inflammatorj reaction were absent ' 

The spinal cord was normal 

The multiple foci of organized softening in the brain maj be traced back to 
multiple thrombosis as a sequence of the endarterial changes The endarteritis 
that has been described vv^as not sjphihtic The absence of cellular infiltration and 
of a pronounced reaction of the connectiv'e tissue was at>pical 

COMM ENT 

The nature of the endarterial obliterative piocesses has been the 
subject of a contusing dispute in the literature The term “obliterative 
arteritis” was fiist introduced b}'^ Fnedlandei,- in 1876, to describe a 
proliferative piocess of the intima of arteries m inflammatory tissue 
as in tuberculosis The aiteiial leaction is a secondary response to a 
surrounding inflammatory process Howevei, the repeated application 
of the phrase endaiteiitis obliterans or prohferans to arteriosclerotic 
or syphilitic processes of the extremities is so thoroughly established in 

2 Fnedlander Arteritis Obliterans, Centralbl f d med Wissensch 4 364, 

1876 
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pathologic termmolog} that the original connotation of the phrase has 
been lost Othei types of endaiteritis now differentiated in addition to 
a syphilitic endaiteritis aie arteriosclerotic endaiteiitis, the endarteritis 
occuiring in inflammatory tissue as m tubeiculosis, and the physiologic 
endarterial piocesses such as those w^hich occui m the ductus arteriosus 
and m the vessels of the uterus and of the thyroid The morphologic 
variation m the reaction of the mtima of a vessel is so slight that any 
one of a number of different vaiieties of pathologic or physiologic 
stimuli may result m the same anatomic change The end picture does 
not assist m determining the etiologic factoi 

In the instance reported m this paper, the sections point to a wide- 
spread obliterating piocess m the arterial and m part of the venous 
system of the body, apparently of considerable duiation Manifestations 
of lecent mflammatoiy lesions were absent, as w^as any evidence of 
syphilis Little evidence of a general arteriosclei osis of the large vessels 
could be found The lesions m the vessels weie apparently piimarily 
intimal, and m the arteries consisted of a proliferative piocess of the 
connective tissue elements of the mtima With a positive Wassermann 
leaction and a history of repeated miscarriages, is one justified m assum- 
ing that the patient had had a syphilitic infection, and, if so, was the 
piesent pathologic pictuie the end-stage of a syphilitic endarteritis^ In 
none of the sections was there any cellulai reaction about the vessels 
such as one expects m syphilis In none of the sections wei e spirochetes 
found Nevertheless, this possibility cannot be excluded It is unlikely 
that the condition bore moi e than a superficial relationship to the arterio- 
sclerotic endarteritis of the extremities Since arteiioscleiotic endar- 
teritis obliterans is a common condition, one would expect the disease 
described m this paper to occui more often 

The piocess, anatomically, did not show any evidence of piogres- 
sion, but It cannot be definitely stated that the process had been arrested 
Fiom all indications, it would seem that whatever the etiologic factors 
had been, they weie not any longer operative It is possible that a 
combination of factors w^as responsible, some toxin aiismg from the 
numerous aboitions, as w’^ell as from syphilis, initatmg the mtima of the 
vessels 

The most marked lesions occuried m those oigans which normally 
piesent a great lability of phjsiologic response, the uterus, thjroid 
spleen and ovaries The normal method of reducing hyperemia m these 
organs is b}" a “physiologic” obliterative endarteiitis The lesions of the 
vessels in the other organs m the instance desciibed w^ere not m any 
w^ay different histologically from this physiologic reaction It is possi- 
ble that the condition was some peculiai metaliolic phenomenon wdiich 
manifests itself m a pathologic exaggeration of this physiologic 
response 
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The cause of the occlusion of the infenoi vena cava is not clear The 
occlusion apparently was not due to thiombosis following some cause 
intrinsic in the ^eln Pleasants," in a survey of the instances of occlu- 
sion of the inferior vena cava in the liteiature, mentioned among the 
factors m thiombosis, infections such as t\phoid and syphilis, and 
propagation from some area of infection such as the uterus It is pos- 
sible that S} philis pla} ed a role here, as well, though the occlusion of the 
uterine veins may indicate that a previous postpaitum infection had 
been the initiating cause 

The occurrence of a low blood piessure m a person with a diffuse 
obhteiative process of the small vessels can be explained on the basis 
of the subsequent coionary thrombosis It is well known that the drop 
in blood pressure m instances of coronar)’- occlusion remains permanent 
(if the patient lecovers from the attack) in spite of a preceding 
hypei tension 

SL MMARY 

An instance of diffuse, obliterating endarteritis involving the medium 
sized and smaller arteries of the heart, brain, thyi oid lung, kidne) s and 
extiemities, together with an organized occluding thrombosis of the 
interior vena cava in a woman, aged 47 is repoited The etiology is 
unknown A single similar instance was found in the literature 

3 Pleasants, J H Obstruction of the Inferior Vena Ca\a with a Report of 
18 Cases, Johns Hopkins Hosp Repts 16 363, 1911 
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The origin and interrelationship of the cells that compnse the con- 
nective tissue and the blood is a problem concerning which the opinions 
of competent investigators are at variance Then conflicting inteipre- 
tations, based on apparently sound experimental data, but data subject 
to personal analysis and error, confuse the hteiature Excellent 
reviews of the current opinions of leading hematologists are available, 
and we shall not attempt to review such opinions except as they per- 
tain to the subject undei considei ation 

That the clasmatocytes, or tissue histiocytes, and fibi oblasts oiiginate 
from the leukocytes of the blood is not accepted by all hematologists. 
Sabin, Doan and Cunningham ^ did not accept the hematogenous origin 
ot the clasmatocyte Maximow,- Lewis,^ and others legarded the 
mononuclear leukocyte of the blood as the progenitoi of most of the 
tissue macrophages Recently, numeious studies have been published 
which attempt to establish the ability of the nongranulai leukocyte to 
transform into other types of cells Since the advent of tissue culture 
as a means for the giowth and the direct obseivation of cells, studies on 
isolated blood have added greatly to our knowledge of the potentialities 
of certain of these blood cells Fiom cultuies of leukemic blood, 
Awroiow and Tiraofejewskij ^ concluded that the lymphocytes are the 
stem cell from winch the mononucleai leukocytes aiise and that by 
successive division and differentiation the latter may be converted into 
the various other types of cells such as the macrophages, the giant cells, 
and even the spindle-shaped connective tissue cells They do not use 

' Submitted for publication, July 27, 1928 
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1 Sabin, F R , Doan, C A , and Cunningham, R S Discrimination of Two 
Types of Phagocytic Cells in the Connective Tissues by the Supravital Technique, 
Contributions to Embr 3 ology 15-16 125, 1923-1925 

2 Maximow, A Experimentelle Untersuchungen uber entzundliche Neu- 
bildung von Bindegewebe, Beitr z path Anat u z allg Pathol, 1902, suppl 5, 

pp 1-262 

3 Lew'is, M R The Formation of I^Iacrophages, Epithelioid Cells and Giant 
Cells from Leucocjtes in Incubated Blood, '\m J Path 1 91, 1925 

4 Awrorow', P P, and Timofejewskij, A D Kultivierungsversuche von 
leiikamischem Blute, Virchow’s Arch f path Anat 216 184, 1914 
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the teim fibroblast or clasmatocyte, although the cells they obseived 
were probably of these types Cairel and Ebehng = developed pme 
strains of the mononuclear leukocytes of the blood of adult chickens, 
these were kept Mable foi consideiable periods Cultures of pure 
monocytes ^^ere obtained, which dififei entiated into cells having the 
appearance of fibi oblasts, although theie was but slight tendency on 
their part to form tissues The extent of this differentiation could be 
accentuated somewhat by the addition of small quantities of an embryonic 
extract Lewis," and Lewis and Lewis,® in studies of hanging diop 
preparations of eithei heait oi peripheral blood of a number of verte- 
brates, concluded that macrophages epithelioid cells and giant cells ma} 
arise from the blood monoc}tes, but that the gianulocytes do not pla\ 
a part m the formation of other types of cells In these prepaiations 
they obsel^ed spindle-shaped, fibroblast-hke cells, which they believed 
were mei el}^ elongate, multipolai maci opbages , they did not find any 
evidence that true fibroblasts had developed from the monocytes 
Fischer," peihaps more than an} othei observei, showed a direct tians- 
formation of monoc}tes into connectue tissue Chick plasma containing 
leukoc}tes, together with a certain amount of embryonic extract and a 
fragment of muscle, was cultuied and subcultured a number of times 
In the fourth subculture onl} monoc}tes occuired, and some of these 
had become transfoimed into fibroblasts In subsequent snbcultuies, 
the piepaiations lesembled cultures of ordinal} connective tissue, which 
later became moie extensile Accordingl}, Fischer concluded that it is 
possible to obtain a strain of connective tissue cells from cellular elements 
taken directl} from the blood of adult animals Maximow ® in studies 
on blood cultured with an extract of inflamed connective tissue from a 
rabbit, showed that the gianuloc}tes degenerate within fort} -eight hours 
but that the hmphocytes and the monoc}tes lemain alive and soon 
difierentiate into polyblasts Fven the l}mphocytes h}pertrophy and 
give 1 ise to monoc} tes with t} pically kidney-shaped nuclei Bloom ® 
showed that the lymphoc}tes of the thoracic duct may transform into 

5 Carrel, Alexis, and Ebehng, A H Pure Cultures of Large Mononuclear 
Leucocytes, J Exper ^led 36 365, 1922 

6 Lewis, jM R , and Lewis, W H Transformation of Mononuclear Blood- 
Cells into ilacrophages, Epithelioid Cells, and Giant Cells in Hanging-Drop Blood- 
Cultures from Lower Vertebrates, Contributions to Embryology 18 95, 1926 

7 Fischer, Albert Sur la transformation in vitro des gros leucocytes 
monoucleaires en fibroblasts, Compt rend Soc de biol 92 109, 1925 

8 Maximow, A Ueber die Entwichlungsfahigkeiten der Blutleukocyden und 
des Blutgefassendothels bei entzundung und in Gev ebekulturen, Klin Wchnschr 
4 1486, 1925 

9 Bloom, William Transformation of Lvmphocites of Thoracic Duct into 
Polyblasts (IMacrophages) in Tissue Culture, Proc Soc Exper Biol &. Med 
24 567, 1926-1927 
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clasmatocytes, and Maximow showed, in studies in vitro, that both 
lymphocytes and monocytes may transform into fibroblasts 

This brief review of the literatuie seems to indicate that some opposi- 
tion to the concept of a diiect transformation is still encounteied, foi, 
according to ceitain investigators, only fibroblast-like cells, which were 
temporarily spindle-shaped, developed in the cultures of the blood 
monocytes These soon reverted to the maciophage t3^pe 
. We wish to present here the results of certain studies which lead 
us to conclude that both monocytes and clasmatocytes may differentiate 
into fibroblasts, points concerning which theie is some question 
Experimentally produced hematomas of varying consecutive durations 
provide a satisfactoiy means for the study of the series of changes 
which tianspire in blood when isolated from its normal channels Such 
areas of blood are walled off from the body tissues, and the conditions 
which obtain are not entiiely unlike those attendant on tissue culture 
Tempeiatuies aie maintained constant, and circulation of new blood to 
the region is cut off at least during the period of study Tissue juices 
that perhaps abound may coriespond, in part, to the embryonic extract 
added to the blood when cultured in vitio Accordingly, we were of 
the opinion that successive stages of such expeiimental hematomas 
would reveal the relative potency of certain of the blood cells, that is, 
the possibility of piogressive development that may abound in them 
One must grant, always, that a study based on sections has its limitations, 
and that sections can never be as adequate a means foi the deteimina- 
tion of cell continuity as tissue cultures, which permit lelatively unin- 
terrupted observation of a given cell 

OBSERVATIONS 

The subseious spaces m the walls of the stomach and cecum of 
labbits were selected as the site of the hematomas to he expei imentally 
produced After an aseptic injection of small quantities of autogenous 
blood into these aieas, the animals weie killed at inteivals of three, 
five, seven, eleven, twenty-one, thirty, forty-eight and seventy-two 
houis The portion of the gastio-intestinal tract, including the site 
of the interjection, was excised and fixed in a 10 pei cent solution of 
foimaldehyde, sectioned and stained with hematoxylin and eosm 

In the early hematomas studied, those included m the three and 
fi\e hour series, the erythiocytes weie intact and occasional lymphocytes, 
monocytes and poljunorphonucleai leukoc}tes were piesent as in noimal 
blood Changes in any of the cells were not visible at this time In 
the se\en houi hematoma, however, slight changes in the oiganization 

10 Maximov, A Dc\elopment of Xon-Granular Leucoc\tes (L^mphocJtes 
and yionocjtes) into Pohblasts (Macrophages) and Fibroblasts m Vitro, Proc 
Soc Exper Biol & Med 24 570, 1926-1927 
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could be noted The eiythrocytes showed some signs of destruction, 
but most marked, probably, were the changes m the nuclei of the large 
monocytes They had become more hyperchromatic, their color resem- 
bling somewhat that of the lymphocytes, and they had become slightly 
elongated, although still possessing their characteristic indented margin 
Such changes are the first to be visible in these cells, which undeigo 
extensive modification m later stages 

Early in the production of the hematomas the polymoiphonucleai 
leukoc)des showed signs of destiuction, which is evidence that they do 
not play a pait in the organization oi tiansfoimation which ensues 
The time and late of their disappeai ance seem variable, for m certain 
stages of thiity hours’ duiation they weie not identified, while in otheis 
they weie recognized as late as seventy-two hours aftei the injection 
This decomposition of the polymoiphonuclear leukocytes has been 
shown to take place in tissue cultures as well Can el and Ebehng 
noted the disappeai ance of both the gianulocyte and the lymphoc3te from 
their pieparations, aftei the thud oi fourth subcultuie, and Maximow ** 
showed that the gianulocytes degenerate within fortj’^-eight hours 

It seems evident fiom sections of hematomas of slightly longei duia- 
tion that these cells, which lathei lapidly increase in numbei and which 
possess a \anety of shapes ranging from ameboid tj'pes with filifoim 
or lobai pseudopodia to forms more distinctl) spindle-shaped, aie not 
derived fiom the tissue peiipheial to the site of the hematoma On the 
contiaiy, these cells aie probably deiivatives of the laige monocytes, and 
possibly of the lymphocytes, which aie noimally within the inteijected 
blood Eridence is not present that these cells have migiated fiom the 
body tissue into the blood The number of cells within the centei of the 
hematoma is even gi eater than the numbei in the peiipheiy, and fuithei, 
the central cells do not show greater diflteientiation than do those neaier 
the penpher), a condition which might ensue weie these cells of 
extraneous origin 

In the hematomas of fouiteen and twenty-one horn s’ duiation 
ceitain of the cells show consideiable diffeientiation Most of the poly- 
morphonuclear leukocytes have fiagmented extensively, but tbe mono- 
cytes aie moie abundant and have given use both to ameboid and to 
spindle-shaped cells, with somewhat elongated cytoplasmic bodies In 
the thiity hour stages, the fiagmented portions of the polymoiphonu- 
cleai leukocytes have largely disappeared, and two lathei definite types 
of cells are piesent One of these is a laige, oval cell with a single, 
slightly indented nucleus and cleai, lather finely granular cytoplasm 
This is unquestionably tbe blood monocyte, the clasmatocyte, or the 
phagoc}tic histiocyte of Aschoff The othei type of cell piesent in the 
thirty houi hematoma is markedly spindle-shaped, with a greatly com- 
piessed nucleus and with a cytoplasmic body now gieatly attenuated. 



HIGGINS-PALMER— FIBROBLASTS IN HEMATOMA 


67 


reaching for a consideiable distance among the erythiocytes From its 
shape and general appeal ance this cell must be a fibroblast As evidence 
of a peripheral origin for them is lacking, the two types of cells must 
be deiived fiom the interjected blood and thus be of hematogenous 
01 igm 

In the foity-eight hour expeiiments these cells aie further diftei- 
entiated, and many of them contain numerous granules of pigment This 
IS parti culaily true of the large clasmatocytes, although the fibi oblasts 
are frequently equally well distended with pigment (fig 1) As fibro- 
blasts are normally but slightly phagocytic, it is not likely that these 
cells have ingested these foreign pai tides after becoming so attentuated 





Fig 1 — A fibroblast and a group of macrophages with ingested material in a 
hematoma forty-eight hours old , X 1,000 

It IS inoie likely that the clasmatocytes which give rise to the fibi oblasts 
had alieady become phagocytic befoie the transformation occuried 
Besides these fibroblasts with inclusions of pigment, theie are man}' 
others (figs 2 and 3) which aie devoid of any such phagocytosed 
mateiial Some of these are equal in size to the pigmented cells, while 
otheis aie much sinallei The large fibroblasts free of pigment aie 
piobably tiansfoimed monoc}tes which had not phagocytosed foieign 
pai tides, while the smaller fibroblasts may be of l}inphocyte origin, a 
conclusion not entii ely verified, although Maximow demonstrated m 
tissue CLiltuie the ti ansformation of the small l}mphoc}tes into 
macrophages 
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Fig 2 — Fibroblasts with and without ingested material and a group of macro 
phages in a hematoma seventj-two hours old, X ^75 


# 


Fig 3 — A macrophage with packed particles and a fibroblast without packed 
particles in a hematoma seventj-two hours old, X 1,000 
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COMMENT 

These observations m the early stages of a senes of hematomas, 
aitificially produced, lathei clearly demonstrate the ability of certain 
cytologic elements of the blood to differentiate piogressively into other 
cells This differentiation is restricted to the monocytes and lymphocytes, 
foi the polymorphonuclear leukocytes degeneiate within forty-eight to 



Pig 4 — Fibroblasts with greatlv attenuated processes with and without phago- 
c\tosed particles in a hematoma seventj-two hours old, X 475 

seveiit3-two houis and then fiagments aie laigely phagoc}tosed The 
cell which becomes the most actne and essential!} the formative factor 
111 the oiganization of the hematoma is the large blood monoc}te As 
eaily as from six to eight houis following the inteijection of the blood 
into the subserous coat of the stomach the nuclei of certain of these 
monoc\tes ha\c become moie ovoid, and there is some tendenc} to a 
spindle-shaped foim m the cell itself Subsequent stages in the oiganiza- 
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tion of the hematoma show further diflfei entiation of these cells, which 
lesults in the development of two entirely distinct types, identified as 
the clasmatocyte oi blood histiocyte and the fibi oblast In hematomas 
of foity-eight, sixty and seventy-two hours’ duiation these two types aie 
1 eadily identified, and m the later stages then phagocytic activity is well 
maiked The laige, round clasmatocytes are well distended with 
phagocytosed pigment, and the elongated fibers of the spindle-shaped 
fibroblasts contain many inclusions of pigment Besides these pigment- 
contaming fibi oblasts, theie are smallei fibroblasts without pigment but 
with piocesses nearly as elongated The laige fibi oblasts, containing the 
granules of pigment, have arisen through a transformation of the 
clasmatocyte after phagocytic activity has begun These smallei fibro- 
blasts, on the other hand, have probably aiisen in one of two ways 
eithei as a transformation of the monocyte before phagocytosis had taken 
place or, as Maximow has shown, in tissue culture, directly from the 
larger lymphocytes The fibroblasts which appear in these seventy-two 
houi hematomas aie not fibroblast-hke cells with only a tempoiai}^ 
spindle foim as some have described it, but lathei show a definite course 
of progressive development fiom monocytes into connective tissue 
fibiils (fig 4) 

On the basis of these observations on a senes of expeiimentally pio- 
duced hematomas, we conclude that (1) the blood monocytes and the 
lymphocytes may diffeientiate into other histiocytic elements, (2) the 
monocytes may diffeientiate into clasmatocytes or directly into fibro- 
blasts, (3) the clasmatocytes may fuither differentiate into fibroblasts 
and (4) the lymphocytes may also diffeientiate into fibroblasts 



SPLENIC ATROPHY WITH CALCIUM AND IRON 
INCRUSTATIONS (NODULAR SPLENIC ATROPHY) 

REPORT OF A CASE 
G A BENNETT, MD 

BOSTON 

Nodular splenic atrophy has been only larely recorded and is 
probably of infrequent occurrence Hennings^ and Goldberg^ lepoited 
instances that were somewhat similar both grossly and niici oscopically 
In the specimen to be described, as m those previously described, theie 
was, in addition to a marked atiophy, an extensive deposition of non 
pigment and lime salts 

report of case 

Because I was unable to determine any significant relationship 
between the small atrophic spleen and the patient’s condition, I shall 
give onl}'’ the briefest lesume of the clinical observations 

Htstoty — An unmarried negress, aged 20, entered the hospital complaining 
of pain in the legs, arms, back and neck The illness had begun ten days before 
with a sore throat, headache and general malaise On the day after admission, 
signs of pneumonia of the right lower lobe were made out The clinical 
examination, including lumbar puncture, did not yield results of any significance, 
except a Wassermann reaction of one plus” 

Ncciopsy — A complete examination six hours after death revealed an earlv 
lobar pneumonia and extensive necrosis of the liver, but no lesions of special 
interest except in the spleen 

The spleen weighed 10 Gm and measured 4 by 2 7 by 1 5 cm in its 
greatest diameters It retained much the contour of a normal spleen, and on 
cross section it was evenly triangular On the anterior margin, however, was a 
small nodule 0 5 cm in diameter, which was less firm and retained more of the 
normal consistency and normal appearance of splenic tissue The section revealed 
a dark slate colored surface containing strands of rather coarse fibrous connec- 
tive tissue One portion near the hilum gave a grating sensation when scraped 
with a knife The splenic artery was much reduced in size, measuring on cross 
section approximateb' 2 mm in diameter, but there was no thrombosis or 
occlusion of either artery or vein 

Examination of the other organs, including the brain and spinal cord, did 
not reveal an 3 'thmg of importance A noteworthy feature, howe\er, was that 

Submitted for publication, Aug 30, 1928 

" From the Pathological Laboratorj of the Peter Bent Brigham Hospital and 
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1 Hennings, K Virchows Arch f Path Anat 259 244, 1926 

2 Goldberg, S E Proc New York Path Soc 26 141, 1926 

3 Wassermann reactions in the Peter Bent Brigham Hospital are recorded 
as one plus and two plus 
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notliing in tliG sy of arteriosclerosis or atheroma was found in any of the 
arteries elsewhere in the body 

Muioscopic Examination of the Spleen— A small portion of the spleen was 
fixed in Zenker’s solution, from which routine sections were made The remainder 
of the material was fixed in f ormaldeh j de, and this material was subsequent!} 
used for special stains, in both frozen and paraffin sections The stains used 
were eosin methylene blue, hematoxylin and eosin, Roehl’s hematoxylin method 
for staining calcium, von Kossa’s and Klotz’ silver method for staining calcium, 
ferrocyanide of potassium (Mallori) and TurnbuH's blue for iron and Weigert s 
method for elastic tissue 

Each section represented a total cross section of the spleen The general 
structural framework of the spleen was present, but tlie lymphoid element was 




Fig 1 — Cross sections of three portions of spleen showing marked atropln 
with fibrosis and thickened w'alls of blood \essels, X 14 

almost entirely gone Malpighian corpuscles were not found The splenic 
capsule was somewhat thickened and there w'as an unusual prominence of the 
trabeculae, with here and there circumscribed areas consisting of dense fibrous 
connective tissue The w'lde trabeculations were closely applied to one another, 
there being only blood, pigment, small clumps of lymphocytes and a few' poh- 
morphonuclear leukoc}tes and endothelial cells m the intertrabecular spaces The 
y ascular sinuses, yvhere seen, yvere engorged yvith blood, and in some instances 
there yvas extravasation of blood The blood y'essels yvere unusually' prominent 
and shoyyed considerable thickening of their yy'alls In most instances, the 
small and medium-sized vessels yvere patent, though occasional ones yy ere 
thrombosed, and these, in a feyy’ instances, shoyy'ed canalization 


BENNETT— SPLENIC ATROPHY 


73 


A considerable amount of blue and bluish-black granular deposit was seen 
with ordinary stains in the thickened walls of the blood vessels and in the 
fibrous connective tissue of the trabeculae This substance was undoubtedly 
calcium, as it stained intensely with the hematoxylin, and black with the silver 
nitrate methods Tissues treated with mineral acids showed complete loss of 
this material When acetic acid was added to small blocks of tissue, an efferves- 
cence was noted both grossly and microscopically Froren sections which had 
been previously treated with half concentrated solution of oxalic acid to remove 
the iron present, and then stained as were the other sections for a brief period 
with Sliver nitrate, showed a marked thickening of the elastic lamina of the 
blood vessel wall, which stained black and was somewhat granular It seems 



Fig 2 — Section showing the iron and calcium deposited about blood vessels 
and in the fibrous and elastic tissues, stained with hematoxylin and eosin Low 
power magnification 

likely from this staining reaction that the excess of lime was deposited in these 
laminae 

Scattered throughout the areas described was a striking amount of brownish- 
^e!low material, uhich subsequently gave the characteristic iron reaction wdien 
stained by the methods mentioned The iron could be seen both as finely dn ided 
granular particles and as an intensely blue staining material, which spread out 
diffusely through the connective tissue and the walls of the blood vessels A 
small proportion stained as a precipitate m the pulp spaces, but, m general, 
it appeared to be intimatelj bound to the elastic and collagen structures 




stained with ferrocyanide of potassium (Mallorj) Low power magnihcation 



Fig 4 — Frozen section showing calcium in the W'alls of blood vessels and 
fibrous tissue , stained by von Kossa’s silver method after removal of iron 
Medium pow'er magnification 
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REVIEW OF LITERATURE 

Sprunt,'* in studying incrustations of calcium and non in the elastic 
tissue of the spleen and the liver, concluded that degeneiated, and espe- 
cially calcified, elastic tissue — even more than calcification m general — 
seemed to possess an affinity foi non salts The inci ustations of non 
occurred pimcipally in congested oi hemonhagic areas The distribu- 
tion of the iron and the calcium in the spleen which he desciibed 
follows closely that in the one here repoited, which likewise showed 
a piedommance of the iron, and the presence of non without calcium 
111 some areas Watts ® demonstrated the association of these two 
substances m the choroid plexus and found that certain features sug- 
gested strongly that calcification follows thrombosis of the vascular 
supply to the plexus Ehrlich ” leported that elastic fibers m the neigh- 



Fig 5 — Frozen section stained with silver nitrate, showing cdlcium deposited 
in the elastic lamina of arterial walls Aledium power magnihcation 

boihood of scars or infarctions have a tendency to absorb non He 
believed that the deposit of iron precedes that of calcium and found 
them both present in the elastic fibers and scais of splenic infarctions 
Gierke ^ called attention to the physiologic association of calcium and 
iron in the fetus m which the entne skeleton contains non as far as 
It has been calcified, with an excess at the points of active ossification 
Although the reports of incrustations of calcium and iron indicate that 
they aie most numerous in the spleen, a similar association of the two 
substances has been described as occunmg also m the elastic fibeis of 

4 Sprunt J Exper Med 45 59, 1911 

5 Watts, J Deposition of Calcium Salts m Areas of Calcification, Arch 
Surg 15 89 (July) 1927 

6 Erhhch, S Centralbl f allg Path u path Anat 17 177, 1906 

7 Gierke Virchows Arch f path Anat 167 318, 1902 
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lungs which weie the seat of chronic passive congestion (Bittrolff® 
and Kockel ®) In seal clung for a suitable explanation of the patho- 
logic deposition of calcium, one must first consider its possible source 
Holt, LeMer and Chown^° believed that calcium is transported as a 
readily soluble acid carbonate and acid phosphate, which may be con- 
verted into neutral salt by the loss of carbon-dioxide Watts,® in 
utilizing this information, pointed out that “in places of low giade 
activity, such as necrotic aieas, regions of fibrosis, and thiombosed 
vessels, there is piobably little carbon-dioxide Any fluids entering 
these areas will have their concentration of carbon-dioxide i educed and 
their calcium salts will precipitate ” Hueck claimed that the presence 
of iron in aieas of calcification may be due to impuiities of non con- 
taining fixatives 01 to the solution of hemoglobin in fixatives which 
would allow its non constituents to be deposited in calcified areas These 
factors would hardly explain the entire pictuie as seen m the spleen 
111 question and in those desciibed by otheis, in which iron is deposited 
in excess of the calcium and m areas m which calcium cannot be 
demonstrated Klotz observed in artei lal lesions that many calcified 
elastic fibers aie seen in which iron cannot be demonstrated On the 
othei hand, iron-containing elastic elements were not found in 
ithe absence of calcification Hennings’ ^ repoit would indicate that the 
condition found m these spleens is pioduced by an iiici eased destruction 
of red corpuscles after henioi rhage with deposition of hemosiderin and 
a peculiar disintegration of the elastic collagen material of the sclerotic 
wall of the blood vessel Goldberg - pointed out that the excessive 
destruction of the led coipuscles may have been due to a toxic process 
or an infectious piocess, and that neciosis of the splenic tissue may 
have caused the precipitation of the non pigment and the lime around 
the sclerotic areas, which had subsequently been leplaced by a foimation 
of connective tissue 

COMMENT 

The Intel esting features of the spleen described in this paper are 
its extieme smallness, and the presence of non and calcium incrustations 
in the walls of the blood vessels and in fibrous and elastic tissues of 
the trabeculae Calcium deposit does not seem to have specificity for 
spleens of small size, and it has been found in various lesions of spleens 
as well as in those of other organs Kaufmann made note of the 

8 Bittrolff Beitr z path Anat u allg Path 49 213, 1910 

9 Kockel Deutsches Arch f klin Med 64 332, 1899 

10 Holt, L E , LeMer, V K , and Chown, H B J Biol Chem 64 509, 1925 

11 Hueck Centralbl f allg Path u path Anat 19 774, 1908 

12 Klotz, O Bull Johns Hopkins Hosp 27 363, 1916 

13 Kaufmann Spezielle pathologische Anatomic, ed 8, Berlin and Leipzig, 
W de Gruyter & Companj, 1928, vol 1, p 184 
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cases of two aged women m which the spleens, weighing 19 and 10 
Gm , respectively, revealed that the splenic pulp had largely disap- 
peared and that the blood vessels and tiabeculae had become 
correspondingly more prominent In each instance, a brown, amorphous 
pigment was noted but apparently not identified The “speckled spleen” 
of Feitis, recently reviewed by Hosoi,^^ does not seem to bear any 
definite relationship to the specimen under discussion, it is conceivable, 
however, that the necrotic areas of the “speckled spleen,” with subse- 
quent fibrosis, may terminate in a condition of nodular splenic atrophy 
In the present case lesions of a similar nature m other organs could 
not be found, nor was there evidence of similar changes in the blood 
vessels elsewhere in the body After consideration of the evidence at 
hand, it seems that because of iron in isolated fibers and in areas of 
considerable size without the presence of calcium the iron was of primary 
importance It also seems that theie was some etiologic factor, either 
in hemorrhage or in necrosis, or possibly in both, to cause the deposition 
of such a large amount of iron While Goldberg’s - case and the present 
one apparently represent the same pathologic process, there is one 
remarkable difference m that the former showed a nodular surface while 
the latter presented a surface that was smooth It is interesting that 
both cases occurred in young negroes whose blood gave positive reactions 
in Wassermann tests 


14 Hosoi, K Multiple Necrosis of the Spleen with Special Reference to the 
“Speckled Spleen” of Feitis, Arch Path 6 26 (July) 1928 



OBSERVATIONS ON RETICULO-ENDOTHELIAL 
CELLS IN SEPTIC JAUNDICE ■ 

IRVING SHERMAN, MD 

liRGOKI -i N 

A male child, 11 days old, developed fieqiient wateiy stools three 
days before admission to the hospital On the following day the child 
became jaundiced, and twenty-foui horns latei a small, red spot 
appealed m front of the left eai The redness spread down over the 
shoulder, the lespiiation became labored and the child ciied a great 
deal when handled 

REPORT or CASE 

Histoix — The infant was well nourished, deeph icteric and acutely ill the 
temperature was 101 F, respirations, 40 and pulse rate, 140 The lids were closed, 
and somewhat edematous The lobe of the left ear was swollen, and the area around 
the lobe w'as red and puff} The skin back of the neck w'as red, and there was 
a definite line of demarcation betw'een this area and the rest of the skin The 
heart and the lungs were normal The liver was palpable one and a half 
fingerbreadths below the free costal margin The spleen was hard, and it 
w'as felt one fingerbreadth below' the free border The urine w-as normal The 
blood count showed 1,860,000 red blood cells, 40 per cent hemoglobin, and 5,500 
white blood cells, of w'liich 44 per cent w’ere polymorphonuclears and 56 per cent 
lymphocytes The blood culture show'ed 300 colonics of Sti cptococcus hcmolyticus 
111 1 cc of blood On admission, the child had been given 2,000 units of erysipelas 
antitoxin Death took place after tw’entv-four hours 

Autopsy — The lungs were filled w'lth air, except in the posterior part of the 
right upper lobe In tins region there w'as a reddish-brow'ii, soft area, about 
3 inches (7 6 cm ) in diameter, w'hich did not contain air The same con- 
dition W'as found m the middle lobe of the left lung posteriorly The heart was 
of medium size, and its muscle was firm Tile valves were thin and smooth 
The intima of the aorta w'as smooth The spleen w'as enlarged, reddish and 
hard, the capsule tense, the pulp w'as dark red, and the trabeculae and follicles 
were not clearly visible The liver w'as of average size, and was yellowish 
brow'n Its structure was fairly w'ell maintained The gallbladder was filled with 
a yellowish-green bile, and the bile ducts were patent The kidneys w'ere of 
average size, the capsule stripped off readily, the surface was smooth and the 
structure was well maintained The diagnosis w'as erysipelas, jaundice, septicemia 
and hjpostasis of the lungs 

Microscopic examinations were made of the liver, spleen, bone marrow and 
suprarenal glands On low' power magnification, the structure of the liver seemed 
to be but slightl} altered The intertrabecular capillaries were wide and filled 
with some amorphous substance, which stained faintly All the liver cells proper 
stained well The veins w'ere w'lde and contained much blood High power 

Submitted for publication. Sept 4, 1928 
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examination showed that the wide capillaries contained hardly anj red blood 
cells They were blocked by the enormously swollen Kupffer cells Some of 
the latter were necrotic, the nuclei did not stain, and the cytoplasm w-as 
broken up In the majority of the cells, how^ever, the nuclei were w-ell main- 
tained, whereas the cytoplasm was vacuolated Almost every cell contained a 
large number of bacteria which proved to be gram-positive streptococci, forming 
long chains (fig 1) A few cocci w'^ere visible outside the cells, too, but their 
number was insignificant as compared wnth the large number of cocci taken up 
bj" the Kupffer cells 

There w'as some coagulated albuminous substance in the sinuses, particularly 
w’here the swollen Kupffer cells seemed to disintegrate 



Fig 1 — Phagocjtosed streptococci in sw'ollen Kupffer cells Gram stain 
Leit? apochr Oil immersion Aperture, 2 mm Penplane eyepiece no 10 

But little bile pigment was visible m the liver Most of this pigment occurred 
in the form of large droplets, almost the si/e of an erythrocyte The droplets 
w'ere found in small bile ducts 

Sections impregnated wnth silver after Otani’s method showed the normal out- 
line of the intracellular bile capillaries There was no dilatation or rupture of the 
wall Bile pigment was not present in these capillaries This contrasted sig- 
nificanth with the bile casts which were found in some of the small bile ducts 
The reticulum fibrils which lined the hepatic sinuses were poorly maintained, and 
apparenth broken up in man> places 

The most remarkable obscrration in the spleen under low powder magnification 
was the scarcitr and small size of the Ijmph follicles wdiiclt consisted merely of 
an aggregation of small hmphocjtes around little arteries Secondary follicles 
were not Msible The pulp was engorged, and its cells appeared to be discrete. 
prolnbK on account of the poor staining of the reticulum cell nuclei 
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High power magnification showed that many of the sinus endothelial cells and 
also all the reticulum cells were necrotic Some shadowy outlines of the nuclei 
were occasionally still visible Other cells had completely disappeared Many 
of the reticulum cells which still survived were swollen and contained a large 
amount of streptococci phagocytosed (fig 2) There were also large clusters of 
streptococci outside the cells, but it seems that these clusters were originally intra- 
cellular and became free after the phagocytic cell had disintegrated 

There was a large amount of yellowish or greenish-yellow pigment in the 
spleen The pigment was irregularly granular, or crystalline Pigment also 
appeared in the form of large, round droplets similar to those described in 
the liver A positive iron reaction was obtained on almost the whole pigment 
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Fig 2 — Phagocytosed streptococci m splenic reticulum cell Hematoxylin- 
eosin Leitz apochr Oil immersion Aperture, 2 mm Periplane eyepiece 
no 10 


The bone marrow was cellular, and there were many myelocytes particularly 
eosinophil in type Other cells included mature erythrocytes, erythroblasts, 
lymphocytes, my^eloblasts, giant cells and reticulum cells The reticulum cells were 
unusually large, apparently swollen, and vacuolated The nuclei of some of these 
cells vere pale or did not stain Some of the cells contained streptococci, but 
there were also many cocci in the meshes of the reticulum It was noteworthy 
that the extracellular cocci were found m areas m which the cell nuclei did not 
stain any more as evidence of necrosis 

Physiologic involution of the suprarenal cortex was not completed The 
medulla was scanty , its cells seemed well maintained The cortical tissue was 
edematous, and the capillaries were unusually wide The sinus endothelial cells 
were swollen and resembled the Kupffer cells, although they were not as bulk)^ 
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There were vacuoles m the cytoplasm, and most of the cells contained a numbei 
of streptococci Some of the endothelial cells were seen to break up This 
began with granular disintegration of the cytoplasm, whereas the nuclei faded only 
later (fig 3) 

COMMENT 

The most leniaikable observation in this case of ovei whelming 
streptococcal infection was the enormous phagocytic activity of certain 
types of cells These phagocytes included the Kupffer cells, the cells 
of the capillary endothelium of the suprarenals and the leticulum cells 



Fig 3 — Phagocytosed streptococci in swollen endothelial cells, reticular zone 
of the suprarenal cortex Gram stain Leitz apochr Oil immersion Aperture, 
2 mm Penplane eyepiece no 10 

of the bone monow and the spleen This observation is noteworthy 
for the following reasons 1 Phagocytosis was not incidental with 
these cells, as, particularly in the liver, almost all the Kupffer cells 
participated 2 The phagocytic activity seemed to be specific, as othei 
capillary endothelium, even that of the splenic sinuses, did not share 
m the ingestion of the cocci 

It therefore seems that, in the case reported heie, the afore- 
mentioned phagocytic cells lepiesent a functional entity which does not 
coriespond with the general conception of the reticulo-endothelial 
s\ stem 
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This observation is suppoited by othei featuies which indicate that 
the Kupffei cells and reticulum cells aie capable of stoiing electively 
ceitam substances which are not taken up by the oidinaiy endothelium, 
or by that of the splenic sinuses Reference is made to Gaucher’s 
disease, in which keiasin is stoied electively by the same cells which 
are found to phagocytose streptococci in the case lepoited 

The failuie of the splenic sinus endothelium to paiticipate in 
phagocytosis is more notewoithy because the cells are known to be maik- 
edly affected in acute infectious changes of the spleen (Goldziehei 
They are supposed to participate in the immunologic processes of defense 
Fuithermoie, these cells aie known to phagoc3dose and store othei 
mateiial, such as fat, pigment gianules and cells, especially erythiocytes 
It IS important to dwell on the incongruity of the geneial phagocytic 
and storing pioperties of the sinus eiidotheha and then failuie to 
phagocytose or stoie under ceitain pathologic conditions in which the 
rest of the leticulo-endothehal system is highly active An explanation 
of this fact is not available, }^et it seems worth while to point to the 
expel imental lesults showing that stoiage of fat can be greatly enhanced 
in the leticulo-endothehal system by the injection of hoimones 
(Goldzieher and Hiischoin^), wheieas the sinus endotheha again 
appear not to be affected by such stimulation 

Another point of mteiest is the relationship of the leticulo- 
endothelial involvement to jaundice Minute examination of the hvei 
did not leveal any evidence of obstruction of bile ducts, and examination 
of the intracellulai bile capillanes pioved that a retention of bile had 
not taken place within the liver cells 

Thus, both obstiuctive and pleiochiome jaundice aie eliminated from 
consideration In typical cases of hemolytic jaundice, one expects to 
find erythrophagoc^'tosis This was not seen in the present case It 
seems, therefore, that the erythrocytes dissolved in the circulation, 
because of the effect of streptococcal toxins, and material for the forma- 
tion of bilirubin was available in excess The elimination of the 
bilirubin was interfeied with somewhere, and it seems fiom what has 
been said before that the obstacle was encountered piioi to the entrance 
of bilirubin into the liver cells The liver cells propel could hardly 
be held responsible, as there was not any morphologic evidence of 
damage to the liver cells On the other hand, the general and seveie 
alteration of the Kupffer cells would indicate that the function of these 
cells in the elimination of biliiubin was severel)'^ interfeied with 

1 Goldzieher, M A The Structure of Infectious Splenic Swelling, Arch 
Path 3 42 (Jan ) 1927 

2 Goldzieher, M A , and Hirschorn, L The Reticulo-Endothehal System 
III The Influence of Hormones, Arch Path 4 958 (Dec ) 1927 
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It IS not admissible nor intended to draw fai -reaching conclusions 
from a single observation, nevei tireless, this case seems to support 
the view that the livei cell is not the only factor in the foimation of 
bilirubin, and that the Kupffer cells are actively engaged in the elimina- 
tion of the biliiubin which is produced in other parts of the body 
The Kupffei cells are instiumental in passing ovei bilirubin to the 
liver cells for further working up and elimination In other words, 
this observation would support the view of Mann, Magath and 
Bollman,® about the foimation of biliiubm outside of the livei, and 
would be against the contention of Melchior, Rosenthal and Licht,^ 
that all other sources of possible formation of bilirubin outside of the 
liver aie negligible 

SUMMARY 

Excessive phagocytosis of stieptococci was observed m a case of 
erysipelas with streptococcal septicemia Kupfter cells, capillary 
endothelial cells of the suprarenal glands and reticulum cells of the 
spleen and the bone mariow participated electively in the phagocytosis 
In the absence of any obstruction of the bile ducts, as well as of lesions 
in the livei cells, the jaundice was thought to have been caused by seveie 
impanment of the Kupffer cells 

3 l^Iann, Magath and Bollman Am J Physiol 69 393, 1924 

4 Melchior, E , Rosenthal, F, and Licht, H Kim Wchnschr 5 537, 

1926 



HISTOCHEMICAL EVIDENCE CONCERNING THE SITE 
OF THE FORMATION OF BILE PIGMENT-' 

PHILIP CORR, MD 

MADISON, WIS 

The dispiopoitionate attention given to biliiubin, which is but one 
of the several important constituents of bile, is no doubt due to its 
striking propel ties of coloi, particularly as exhibited when this pigment 
is retained in the body, causing the clinical condition of jaundice Added 
interest in bile pigment has lesulted from the knowledge, beginning 
with the discovery of Virchow^ in 1847 that a pigment lesembling 
bilirubin is found in old exti avasations of blood, that the pigment in the 
red cells of the blood is the chief if not the only souice of biliiubin 

From eailiest times, the association of the liver with bile has quite 
natuially led to the belief that the liver manufactuied the various 
constituents of the bile and paiticularlj the obvious biliaiy pigment 
Occasionally, among the older writers, theie was a dissentei Moigagni,- 
in 1760, taught that the liver merely excietes the bile brought to it, 
already formed, by the blood This view, howevei, did not receive 
serious study and investigation until the latter pait of the nineteenth 
century At this tune, the status of the hepatic cell as the noimal manu- 
facturer of biliary pigment was scarcely questioned Since then the 
pendulum of thought has swung to a position where it is debated 
whether oi not the liver cell does more than merely excrete the pigment 

Virchow ^ failed to establish that the pigment in the old extrava- 
sations of blood was identical with bilirubin, and, to differentiate it, he 
gave it the name of “hematoidin ” This unfortunate omission in his 
otherwise great discovery added confusion to the subject of pigmentary 
metabolism and delayed the pursuit of a clue that later gave the impor- 
tant additional information that extrahepatic formation of bilirubin is a 
fact Rich and Bumstead,® in 1925, finally settled the lengthy controversy 
by subjecting “hematoidin” obtained fiom old hemorrhages to a series 
of twenty-six physical and chemical tests and reactions that are well 
established as characteristic of bilirubin, and in every instance “hema- 
toidin” reacted precisely as did a control of pure bilirubin 

In 1886, Minkowski and Naunyn * appeared to have offered the final 
answer to the question of the site of the formation of the biliary pig- 

Submitted for publication, July 3, 1928 

From the Department of Pathology, University of Wisconsin 

1 Virchow, R Die pathologischeii Pigmente, Arch f path Anat 1 379, 1847 

2 Morgagni De sedibus et causis morborum, epist 36, art 9 

3 Rich, A R , and Bumstead, J H On the Identity of Hematoidin and 
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merit They found that the intravascular hemolysis produced by 
arseniureted hydrogen in normal ducks and geese is regularly followed 
by intense jaundice, but that jaundice did not appear after such hemolysis 
m ducks and geese that had had their livers removed They concluded 
that the liver 'is the site of the origin of the biliary pigment, and the 
principles “without the liver no formation of bile pigment” and “without 
the liver no jaundice” were generall}'- established 

In 1903, Gilbert, Herscher and Posternak® disturbed the security of 
the status of the hepatic cell by reporting that normal human serum 
contains bile pigment This removed the important contention that 
bilirubin could not be formed outside the liver because biliary pigment 
could not be found in the circulating blood, not even in the portal vein 
Ten years later, van den Bergh and Snapper ® applied Ehrlich’s diazo- 
1 eaction to the quantitative study of bilirubin in the blood, thereby plac- 
ing an extremely sensitive and delicate test in the hands of investigators 
It has been repeatedly confirmed that bilnubin is present in human 
plasma and that it belongs to the group of “threshold substances” for 
the kidney and also for the liver 

In 1913, McNee^ repeated the expeiiments in the dehepatization of 
ducks and geese that Minkowski and Naumyn had perfoimed twenty- 
seven years pieviously and confirmed their observations But he inter- 
preted his results far differently He concluded that the hepatic cells 
were not responsible for the production of the biliaiy pigment, but that the 
important agents were the Kupffer cells He concluded, and later Kyes ® 
confirmed his conclusions, that the biliary pigment is formed in the 
cells of the reticulo-endothelial system desci ibed by Aschoff,® the Kupff ei 
cells being a pait of that system and a particularly important pait in 
ducks and geese because of their small spleens and small amount of bone 
marrow 

In that same yeai , Whipple and Hooper attempted to exclude the 
hvei fiom the circulation and found biliary pigment being formed 
lapidly in the blood stream following injections of hemoglobin Rich 

5 Gilbert, Herscher, and Posternak Sur la reaction de Gmelm dans les 
mileux albummeux, Compt rend Soc de biol 55 530, 1903 

6 van den Bergh, A A H , and Snapper Die Farbstoffe des Blutserums, 
Deutsches Arch f khn Med 110 540, 1913 

7 McNee, J W E-^periments on Haemolytic Icterus, J Path & Bact 
18 325, 1913-1914 

8 Kyes The Physiological Destruction of Erjthrocytes in Birds, Internat 
Monatschr f Anat u Phjsiol 21 542, 1915-1918 

9 Aschoff, Ludwig Lectures on Pathology, New York, Paul B Hoeber, 1924 

10 Whipple, G H , and Hooper, C W Icterus A Rapid Change of Hemo- 
globin to Bile Pigment m the Circulation Outside the Liver, J Exper Afed 
17 593, 1913 

11 Rich, A R Experimental Studies Concerning the Site of Origin of 
Bilirubin, Bull Johns Hopkins Hosp 34 321, 1923 
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ten yeais latei repeated these expeuments, the conclusions of winch had 
gamed somewhat general acceptance, and was unable to confirm the 
results He ascribed the difterence in lesults to the Aanation in the 
completeness of the exclusion of the hvei fiom circulation lie piovcd, 
by using Whipple and Hooper’s technic, that the cii dilation of liie 
liver was not completel} excluded, and that therefore his rvoik did not 
wan ant the conclusions conceining the part the livei plats in the foiina- 
tion of bilirubin 

Mann, Bollinan and Magath,’" using totallj dehepatircd dogs, made 
the impoitant contiibution that bile pigment can be foimcd and appeals 
m the plasma entirel}'' independent of ain action of the livei Rich 
confiimed this obseivation in a series of experiments in wdiich he 
lemoted all the intra-alxlominal tisceia BickeP' and IMakino,^*^ 
employing the method ot icmoval clescnbcd In Manii,"’' also noted the 
detelopment of jaundice m the totally dehepati/ed animals It is, thete- 
foie, veil established that extrahepatic foimation of bile pigment is a 
fact 

Etidence has not been piesented that bile pigment can be foimed 
by an} cells othei than those of the “leliculo-cndothelial system ” These 
cells a’e found paiticularh in the livei as Kupfler cells, and in the spleen 
and bone man on as leticulo-endotbelial cells, and an)wheic in the bod) 
as laige wandering phagocytes Lepehne,^' seeking to establish their 
importance, attempted to block this s}stem b} injecting collargol and 
other substances Tlieie w^as some temporar} success m preventing the 
foimation of biliai) pigment, but the lesults were mconclusne, it being 
apparently difficult to block this srstem complete!} Rich and Rien- 
hoffi,^® van den Beigh and Snappei and Kaznelson found that blood 

12 Mann, F C , Bollman, J L , and Magath, T B Formation of Bile Pig- 
ment After Total Remoral of tlie Lner, Am J Plnsiol 69 393, 1924 

13 Rich, A R On the Extrahepatic Formation of Bile Pigment, Bull Johns 
Hopkins Hosp 36 233, 1925 

14 Bickel, A Leberextirpation und Avitaminosc in ihren Beziehungen ziim 
Zucherstoffw echsel, Deutsche med Wchnschr 39 140, 1923 

15 Makino, J Beitrage zur Frage der anhepatocellularen Gallenfarbstoff- 
bildung, Beitr z path Anat u z allg Path 72 808, 1924 

16 Mann, F C Studies on the Ph\siologj' of the Luer 1 Technic and 

General Effects of Remoial, Am J M Sc 161 37-42, 1921 

17 Lepehne, George, Milz, and Leber Ein Beitrag zur Frage des hamatogenen 
Ikterns, zum Hamoglobm und Eisenstoffwechsel, Beitr z path Anat u z allg 
Path 64 55, 1918, Untersuchungen uber Gallenfarbstoff im Blutserum des 
Menschen, Deutsches Arch f klin Med 132 96, 1920, Weitere Untersuchungen 
uber Gallenfarbstoff im Blutserum des Menschen, ibid 135 79, 1925 

18 Rich, A R , and Rienhoff The Bile Pigment Content of the Splenic Vein,. 
Bull Johns Hopkins Hosp 36 431, 1925 

19 van den Bergh, A A H , and Snapper Ueber anhepatische Gallenf arbstoff- 
bildung, Berl khn Wchnschr 52 1081, 1915 

20 Kaznelson Beitrag zur Enstehung des hamolytischen Ikterus, Wien Arch 
f mn Med 1 563, 1920 
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fiom the splenic vein, in certain conditions, contains much more bili- 
rubin than blood from the splenic artery or other veins 

With the reticulo-endothelial system fairly well established as a 
definite extiahepatic source of bilirubin, the contioveisy at piesent is 
over the relative roles that the hepatic cells and the reticulo-endothelial 
cells of Aschoff play in the noimal production of the biliary pigment 
Lubarsch expiessed the belief that beyond all doubt the hepatic cell can 
pioduce biliary pigment He based his belief to some extent on the find- 
ing of biliiubin within the cells of metastases of primary carcinoma of the 
liver Rosenthal and Melchoii urged that, the i eticulo-endothelial cells 
being active phagocytes, the finding of biliary pigment and pigment con- 
taining iron by the side of hemoglobin indicates that all three substances 
could have been phagocytosed, so that catabolism from hemoglobin 
within the cell is not necessarily implied 

The view that the i eticulo-endothelial cells are the site of origin of 
the biliary pigment is held at present, especially, by Aschoff,-® Lepehne,’^" 
Eppinger,®^ and McNee^® Mann®® thought that the liver need not be 
considered of impoitance as fai as the formation of the biliaiy pigment 

15 concerned Rich®' stated that we are unable to speak with certainty 
about the noimal site of the formation of the biliary pigment Never- 
theless he plainly stated that proof of the foimation of the biliary 
pigment by the epithelial cells of the livei, undei any circumstances, is 
lacking, and that the pigment can be formed independently of the 
activity of the hepatic cells He did not consider it proved that cells 
of the reticulo-endothelial type can form the biliary pigment, but stated 
that evidence for its formation by any other type of cell or for its 
foimation exti acellularly by enzyme action, is lacking He cited the 
work of Tarchanoff and others to show that the hepatic cell possesses 
a remarkable power of taking up biliary pigment fiom the blood stream, 
and thereby invalidates the aigument of Lubarsch 

21 Lubarsch Zur Entstehung der Gelbsucht, Berl klin Wchnschr 58 757, 
1921 

22 Rosenthal and Melchior Untersuchungen uber die Topik der Gallenfarb- 
stoffbildung, Arch f exper Path u Pharmakol 38 421, 1922 

23 Aschoff, L Ueber den Ort der Gallenfarbstoffbildung, Klin Wchnschr 
3 961, 1924 

24 Eppinger, Hans Die Hepato-Lienal Erkrankungen, Berlin, Julius Springer, 
1920, p 544 

25 McNee, J W Jaundice, a Review of Recent Work, Quart J Aled 

16 390, 1922-1923 

26 Mann, F C The Site of Formation and Source of Bilirubin, Arch Path 
2 516 (Oct ) 1926 

27 Rich, A R The Formation of Bile Pigment, Physiol Rev 5 182, 1925 

28 Tarchanoff Ueber die Bildung von Gallenpigment aus Blutfarbstoff in 
Thierkorper, Arch f d ges Phjsiol 9 329, 1874 
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Concise resumes of the voluminous literatuie on the various phases 
of this subject can be found in excellent reviews by Rich,-^ Maiin,^" 
and Whipple 

In reviewing the literatuie we felt that inadequate attention had been 
paid to histochemical evidence Ceitain histochemical phases had been 
well coveied, as in the work of Langhans,^® who in 1870 studied experi- 
mental extravasations of blood and accurately observed the breaking 
down of hemoglobin into “hematoidm” by the large wandering phago- 
cytes Lowit in 1889, working on the livers of normal frogs and of 
frogs in which experimental hemolysis had been produced, concluded 
that under both normal and pathologic conditions bihai'y pigment could 
be formed outside the epithelial hepatic cells within the phagocytic cells 
of the liver, spleen, bone marrow and circulating blood His paper 
appeared shortly after the famous publication of Minkowski and 
Naunyn,^ so that, since he admitted freely the formation of biliary pig- 
ment b)’- the hepatic cells the significance of his paper was lost Rich 
saw red cells of the blood, in a culture from tissue, under the microscope, 
phagocytosed bj'^ the mesenchymal cells and transformed into bilirubin, 
leaving a residue containing iron Others accurately described the break- 
down of hemoglobin in the reticulo-endothelial cells in vaiious animals and 
in man But no one with whose work I am familiar, attempted in any 
considerable number of cases to study the histochemical evidence, using 
human material found at autopsy Certain scattered obseivations led me 
to believe that such a study might throw some light on the controversy as 
between the reticulo-endothelial and the hepatic cells 

In various pathologic conditions associated with anemia one com- 
monly finds bilirubin and a granular substance containing non, called 
hemosiderin, side by side in the hepatic cells Moreovei, this hemo- 
siderin IS most obvious in the cells aiound the poital vein, while the 
bilirubin is most marked aiound the central vein Are these pigments 
evidence of a tiansformation, within the hepatic cells, of hemosiderin 
into bihiubm^ Are these gianules containing non merely residues 
after the transformation into bilirubin has taken placed Or are they 
stored iron, or non m the process of excretion, or non being built up into 
hemoglobin to be utilized by new red cells of the blood ^ And can these 
pigments found together in the hepatic cells be inteipieted in the same 
way as when found together in reticulo-endothelial cells ^ 

29 Whipple, G H The Origin and Significance of the Constituents of Bile, 
Phjsiol Rev 2 440, 1922 

30 Langhans Beobachtungen uber Resorption der Extravasate und Piginent- 
bildung in denselben, A^irchows Arch f path Anat 49 66, 1870 

31 Lowit Beitrage zur Lehre vom Icterus, Bietr z path Anat u z allg 
Pathol 4 225, 1889 

32 Rich, A R The Formation of Bile Pigment from Haemoglobin in Tissue 
Cultures, Bull Johns Hopkins Hosp 35 415, 1924 
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PROCEDURE 

From seventy-one subjects who came to autopsy selected at random, blocks of 
tissue were taken usually from the Iner and the spleen and occasionally from the 
kidneys, bone marrow, lungs, suprarenal gland, pancreas and lymph nodes Some 
tissues were taken from material in stock, fixed in the Zenker-formaldehyde 
solution The unfixed tissues were run through alcohol and cedar oil The Zenker- 
fixed tissues were run through lodine-in-alcohol and mercuric-alcohol to remove 
the precipitate Thin paraffin sections were stained with potassium ferrocyamde 
with use (after some experimentation with other stains) of Maude Abbott’s high 
temperature modification of Mallory’s technic “ The sections were examined for 
evidence of intracellular and extracellular, diffuse or granular material containing 
iron and brown pigment not containing iron, resembling bilirubin 

To study the effect of an increased supply of hemoglobin available for catab- 
olism into biliary pigment, varying doses of serum from hemolyzed rabbits’ blood 
were injected intravenously into a series of seven rabbits, various intervals of time 
being allowed to elapse between injections and between the final injections and 
death Two rabbits were used as controls One rabbit was killed by the intra- 
venous injections of antihemolytic serum One dog that died a few hours after 
being overtrans fused, was studied As these procedures did not yield additional 
information, the work will not be detailed 

OBSERVATIONS 

Spleen — Pigment was not discoverable in the oigan in some cases, 
particularly in the spleens of young persons Rather often there was 
found only a small amount of hemosiderin, but in the majority of cases 
a modeiate amount, and in several cases of vaiious types of anemia 
there was a maiked amount of this pigment Bilirubin ivas satisfac- 
toiily identified in small amounts m some instances 

Pigment was not found in the splenic arteries The malpighian 
corpuscles weie remaikably free from hemosiderin, but in a few of the 
pigment-laden spleens, a small amount of blue granular mateiial was 
present in the leticular cells in the collar of l}mphocytes Occasionally, 
in the region of the connective tissue aiound the arteiies and in the 
capsule and framework of the spleen, there was some diffuse blue or 
gianular blue material By fai the gi eater portion of the hemosideiin 
was found in the large phagocytic cells of the pulp A small amount 
was sometimes piesent within the endothelial cells lining the smallei 
veins Wheie theie had been excessive destruction of hemoglobin, the 
lumma of the veins usually contained considerable extracellular mate- 
iial Usually, in the more modeiate anemias, the pigment w^as largely 
intracellular and granulai The moie lapid the catabolism of the hemo- 
globin, the moie did the pigment containing mon tend to be diffuse 
instead of granular in this oigan In one case of a patient w'ho had died 
aftei repeated transfusions of bood red cells of the blood could be seen 
111 vaiious stages of disintegration in the phagocvtic cells 

33 klallorj and Wrigbt Pathological Tcchiiiqiic ed 8, Philadelphia, W B 
'^Hinders Compnin 1924 p 207 
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Livei — In geneial, the spleen contained a gieatei amount of hemo- 
sideiin than did the liver The blood in the poital veins contained 
vaiying amounts of hemosiderin, the amount and type being roughly 
propoitional and similar to that found in the splenic veins The gieat- 
est amount of hemosiderin was found peiiportally in ■var5ung amounts m 
both the Kupftei and the hepatic cells Apparently, the moie lapid the 
destruction of the hemoglobin, the moie pigment containing iron was 
found m the Kupftei cells, wheieas in the moie chionic anemias the 
greatei amount of hemosideiin was found m the hepatic cells The 
nearei one appi cached the central vein the fewer were the blue granules 
in both the Kupfter and the hepatic cells In two cases with excessive 
destiuction of hemoglobin the capillaiy endothelium contained occasional 
blue gianules, and free granules containing iron between the endothelium 
and the rows of hepatic cells Also, in the hypei active cases, the 
hemosideiin was occasionally found in the peiipheiy of the hepatic cell, 
whereas m the more seveie chionic anemias, it was usually lined up on 
the sides of the biliaiy canahcuh In the cases of extiemely hypei - 
active catabolism of pigment, gianules of hemosiderin were definitel}' 
demonstrable m the lumma of the biliai}' ducts Occasionally in laige 
biliary ducts rows of fine gianules of hemosideiin weie seen in the proto- 
plasm of the cells outside the nucleus, extending from the inner to the 
outer bolder of these lining cells The cential and sublobular veins 
sometimes contained fiom a small to a moderate amount of hemosideiin, 
most of which was extracellular and in fine granulai form Varying 
amounts of hemosiderin sometimes weie to be found as gianules or as 
diftuse material scattered m the legion of the fiamewoik of connective 
tissue and in the adventitia of the arteries In the youngei peisons, 
moie deposit of pigment was noted in the Kupftei cells than in the 
eldeily Diftuse pigment containing iron was not found m the hepatic 
cell, but in the cases of hypei activ^e catabolism of hemoglobin, the 
Kupfter cells contained much of this variety of the pigment The 
Kupftei cells contained insignificant numbers of ingested led cells of 
the blood oi particles of hemoglobin as compaied with the reticulo- 
endothelial cells of the spleen, lymph nodes and bone manow 

Around the cential vein, the bilirubin was found chiefly m the hepatic 
cells, while only occasionally in this legion was there a moderate amount 
of the pigment in the Kupftei cells When there was cential neciosis 
and biliary stasis, the Kupftei cells around the central veins weie some- 
times gorged with bilirubin The bilirubin sometimes occuiied in 
considerable quantities in the hepatic cells with little oi no hemosideiin 
piesent m the section, oi theie might be a consideiable amount m 
evidence In the lattei case, theie occuried an ovei lapping of the pig- 
ments, particulaily in the midzonal area, and the pigments were 
sometimes found togethei in the same cell The amounts of both 
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pigments were so considerable that they might be found togethei in all 
zones Bilirubin in the hepatic cells was usually not associated with a 
demonstrable dilatation of the biliary canaliculi, although wheie plugs 
of bile weie demonstiable in these canaliculi, consideiable biliary 
pigment with plugs of pigment weie found in the hepatic cells without 
hemosiderin The cases of biliary stasis weie associated with the largest 
amounts of bilirubin found in the Kupffer cells, although the Kuptfei 
cells around the cential vein might contain biliary pigment without 
evidence of the dilatation of a biliary duct oi canaliculus The biliary 
pigment was usually in the form of larger and smaller yellow blown, 
iiiegularly shaped granules and crystals, which were scatteied thiough- 
out the cell except in the nucleus Bilirubin was, of couise, demon- 
strable in the biliary ducts, although the ducts weie usually empty 
Bilirubin was not demonstrable in the blood stream by this method 

Lungs — Pigment was usually not found in the pulmonaiy vessels 
but there might be a small amount, roughly pioportional to the amount 
found in the sublobulai veins in the liver Most of this pigment was 
exti acellular Moie pigment was found in the smallei vessels A 
definite but small amount was occasionally found in the cells lining the 
alveoli Some of these cells were obviously in the piocess of being 
detached from the wall of the alveoli Most of the pigment found in 
the lungs was in the intra-alveolar phagocytic cells and was piesent 
in amounts compaiable with the number of red cells of the blood in the 
alveolai spaces These phagocytic cells appealed, in most cases, to be 
othei than those cells derived from the lining of the alveoli A small 
amount of bilirubin was identified in occasional phagocytic cells in the 
alveolar spaces 

Kidneys — The peisons dying of pernicious anemia weie the only 
ones having pigment in the kidney Of the nine cases studied, five 
showed more oi less hemosiderin in the kidney and foui were free fiom 
pigment containing iron The iron was present chiefly in the cells lining 
the proximal tubules, although, in some cases, the diffuse pigment piesent 
m the lumina of the pioximal tubules and in the glomeiulai spaces was 
gi eater than that found in the cells Some bihiubm was demonstiable 
111 the cells of the pioximal tubules 

Bone Maiioiu — Hemosiderin in the diffuse and the granulai foim 
was usually present It w^as chiefl}'^ wuthin the large leticulo-endothelial 
cells, wdiich, in the pigment laden cases, appeared to be somewhat legu- 
laih spaced A small amount of hemosiderin w^as found also in the 
endothelial cells lining the smaller sinuses A small amount of bihiubin 
w'as identified 

Suptaicnals — Neithei hemosideiin nor biluubin was identified 

Panel ca '; — Pigment that could be identified was not seen 
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Lymph Nodes— In the one case of a peison dying after frequent 
tiansfusions, the sinuses of the leukemic lymph nodes contained many 
phagocytes filled with led cells of the blood and diffuse and granular 
hemosiderin In these cells, an occasional gianule was seen simulating 
bilirubin 

Little additional infoimation was obtained from the study of rabbit 
tissues Hemoglobinuiia occurred in every instance in which hemolyzed 
serum had been injected It was always maiked enough to tuin the 
urine a reddish black The benzidine test was always markedly positive 
in these cases In two cases urines collected from eighteen to twenty- 
four houis after the last injection were negative grossly and to benzidine 
aftei previous samples obtained from the same sources had been positive 
In the first rabbit, a small amount of hemosiderin was found within 
the tubules, one cast being loaded with many granules of hemosideiin 
Except for this e\idence of hemosideiinuna, the animals used as con- 
tiols contained quite as much pigment as did the rabbits into ■which 
hemolyzed seium had been injected In the case of the labbit which 
died folloiving the injections of hemolytic seium, the cause of death \vas 
a complicating enteritis following a slight anemia The day befoie the 
rabbit’s death the blood count showed 5,120,000 red cells and the hemo- 
globin content w^as 80 per cent The urine of the bladdei -was noimal 
accoiding to the benzidine test 

INTERPRETATION 

The histochemical evidence pointed to the probability that the 
1 eticulo-endothehal cells, paiticulaily those of the spleen and the bone 
marroA\, with the Kupffer cells and the large ■wandering phagoc^Tes 
being the chief cell reserve, break do^nm the hemoglobin into biliiubm, 
and transfer it to the hepatic cells, where it is excreted into the biliary 
canaliculi It could not be said Avith ceitainty that catabolism of pig- 
ment does not take place to some small degiee in the hepatic cells 

COMMENT 

Because the methods of histochemical study weie not able, in some 
cases, to show the piesence of pigment, I think that the bieaking dowm 
of hemoglobin into bilirubin normally occurs in solution within the 
cells I assume that wherevei the pigments, hemosiderin or biliiubin 
weie found, it was evidence of an excessive destruction of hemoglobin 
01 of an interference with the excietion of it from the hepatic cells 
I also assume that this visible pigment Avas in the same location in which 
the tiansfoimation noimally takes place in solution or that it was in 
the process of transpoitation, the onl}'^ difference being that this visible 
pigment was increased sufficiently above the normal to become eMdent 
in the piocess of fixing and staining Most of the intei pretation is based 



lABic 2— Estimated Amounts of Hemosiderin (Hs) and Bilirubin (Bi) Found in the Various 1 issues of 1 Dog That Died Aflei 
Overt! ansfusion, and of 10 Rabbits Into Which Vaiying Doses of Semin from Hemolyced Blood of Rabbits Had Been 
Injected at Vaiious Intel vals of rime The Solution of Hemoglobin Used Was Appi ovimately One Fouith 
of the Sticnath of the Semin ]\Iade Isotonic Aftei Laking the Blood in Distilled Watei 
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on the location and the type of the pigment containing non, as the bili- 
rubin was less satisfactoiily identified 

As indicated by the piesence of the pigments, the only cells involved 
in this catabolism of hemoglobin weie the hepatic cells, the Kupffei 
cells, the leticulo-endothehal cells of the spleen and the bone mariow, 
and to a less extent, the endothelial cells of the laigei sinuses of the 
bone mariow and the smaller veins of the spleen, the fixed phagocytes 
and the cells of connective tissue of the stioma of the liver and the 
spleen and of the adventitia of the aiteries m rhese organs, the phago- 
cytes of the lung alveoli, and the alveolai epithelium 

Paiticulaily m the cases associated with the phenomena of aggluti- 
nation, I saw the red blood cells ingested chiefly by the i eticulo-endo- 
thelial cells of the spleen and the bone maiiow and by the laige 
wandeiing phagocytes, consideied to be a pait ot the i eticulo-endothehal 
system, that weie picked up in the 13'mph nodes I saw hemoglobin 
or parahemoglobin and hemosideim side by side in these cells, and 
because of the woik of Rich,^- who visualized the process m the cells 
ot cultuies of tissues, and Lowit and others, I felt confident that 
these pigments weie undei going tiansfoimatioi within these cells I 
felt, theiefoie, that noimally the reticulo-endothelial cells of the spleen 
and the bone maiiow weie the most active m manufacturing biliaiy 
pigment fiom hemoglobin, and that in the emeigencies the laige wander- 
ing phagocytes became active in the catabolism of pigment In one case 
with an infaict of the spleen, biliiubm was piesent in consideiable 
quantities, the transfoimation having been completed m these cells 
without the usual facilities being piesent foi the lapid removal of the 
biliiubin Fiom these 1 eticulo-endothehal cells, the biliar}'' pigment was 
piobably libeiated into the plasma and hurried through the Kupffer 
cells or the endothelial cells into the hepatic cells and excreted into 
the biliary canaliculi When hemosiderin was pioduced in excess extra- 
hepatically, it was liberated in the plasma 01 earned by the reticulo- 
endothelial cells to the livei, wheie the Kupffei cells took up the pigment 
and possibly transformed some of it to bilirubin, but at least, in many 
instances, they passed much of it on to the hepatic cells unchanged 
It was not pioved that the Kupffer cells picked up any biliiubin fiom 
the plasma It might be that the endothelial cells weie the avenue 
of approach for the bilirubin on its way to the hepatic cells 

Recent work of Jaflfe and Berman led me to believe that foi the 
foieign pigments excieted through the hepatic cells, the Kupffei cells 

34 Brown, W H Observations on the Origin, Distribution and Significance 
of Fuchsin Bodies, with Special Staining Technique, J Exper Med 12 533, 1910 

35 Jaffe, R H , and Berman, S L Functional Studies on the Relation 
Between Kupffer Cells and Liver Cells Address delivered before the Chicago 
Institute of Medicine, 1928 
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and the hepatic cells act as a unit, the stellate cells of Kupffei picking 
the pigment out of the blood stream and passing it on to the hepatic 
cells Jaffe demonstrated this with his injections of oleokoniol, a veiy 
finely emulsified fat In this experiment, the fine particles of fat uere 
seen to be picked up by the stellate cells and at a later stage, passed on 
to the hepatic cells, then disappeaimg I take it that the hemosiderin 
was the foreign type of pigment, requiring the assistance of the Kupftei 
cells The woik of Tarchanoff-® and others would indicate that the 
hepatic cells lequiie no assistance with bilirubin With slight obstruction 
of the biliary ducts, one would expect to find the bilirubin appearing first 
around the central vein and if it is in excess one would expect that it 
would involve cells nearer the portal vein and would then overflow into 
the Kuptfer cells and later into the plasma with resultant jaundice of 
other tissues My observations concurred with such a pictuie and not 
with the picture that would indicate that bile is picked up b}'^ the stellate 
cells from the plasma after being liberated by leticulo-endothelial cells 
elsewhei e 

The large wandeimg phagocytic cells aie piobably the leseive of the 
1 eticulo-endothelial system The moie excessne the destiuction of 
hemoglobin, the moie piomment are these cells m the picture of the 
pigmentary catabolism This might account foi the difficulty that 
Lepehne^" had in trying to get a complete and somewhat permanent 
block of the reticulo-endothelial system with injections of collaigol 
The phagocytes of the more fixed tissues are probably accessarv in 
picking up some of the gianular pigment containing non On account 
of their pioximity to the fibeis of the connective tissue, it is piobable 
that the excess of non diftuses slightly into the protoplasm of the con- 
nective tissue and causes the light diffuse blue staining that they 
commonly show in the maikedly hemol3flic chionic cases 

Just what the pertinent function of the endothelial cells is, as opposed 
to the reticulo-endothelial cells mentioned Avhich line the sinuses of the 
hvei, spleen and bone maiiow, and the epithelial cells lining the 
alveoli IS a mattei of conjectuie At least, then importance is slight 

Because of obvious technical difficulties, it was not demonstiated that 
the hepatic cell without the Kupffei cell can ingest hemosideiin In 
all the reticulo-endothelial cells, the evidence was that the ingested 
hemoglobin, the ingestion of which normally takes place in solution 
01 as a lesult of fiagmentation (Rons'*") oi less commonh following 
phagocytosis of led cells of the blood, breaks down into bilirubin within 

36 Fried, B M The Origin of Histiocjtes (Macrophages) in the Lungs 
An Experimental Study by the Use of Intratracheal Injections of \htal Stain 
Arch Path 3 751 (May) 1927 

37 Rous, Peyton, and Robertson, O H The Normal Fate of Ervthrocvtes 

J Exper Med 25 651, 1917 ' ’ 
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the cell and that the bihuibin is latei eliminated into the plasma In 
the hepatic cell, evidence was not present to indicate that hemoglobin is 
ingested at all, unless one assumes that the pigment containing iron 
represents the pioduct of a bieakmg down of hemoglobin within that 
cell That this is unlikely was indicated by the fact that hemosiderin 
in the hepatic cell was associated with hemosiderin in gieatei quantities 
in the spleen and the bone mairow And usually theie was an amount 
of hemosiderin in the Kupffei cells to indicate the passage of the pig- 
ment there Furtheimoie, the pigment in the hepatic cells was always 
found to be stiictly granulai oi iriegulaily ciystalline, even in the cases 
of hyperactive hemol)'sis, and not diffuse In all othei locations where 
excessive catabolism of hemoglobin was taking place, the pigment 
became more diffiuse than gianulai oi ciystalline The gianulai-ciystal- 
line type indicated at least tempoiaiy storage in the cell 

As some of the gianulai hemosiderin was found m the biliary ducts, 
I mfeired that a threshold level exists foi hemosideim in the hepatic 
cell And as there were fine gianules of hemosiderin in the cells of 
the laiger ducts, extending fiom one end of the cell to anothei, and as 
these areas weie separated from the hepatic cells by the connective tissue 
of the poital canal and blood vessels, I inferred that some lesorption of 
the hemosideim was taking place 

The fact that the two pigments weie found side by side m the 
hepatic cell was shown to be at least largely a mattei of o\ei lapping of 
stored pigment, depending on a concomitant inciease in hemolysis and 
an inteiference with the excietion of biliaiy pigment A case of pei- 
nicious anemia m which the patient had been treated satis factoril}’^ ovei 
a peiiod of a year by means of a diet high in Inei, still showed a con- 
siderable deposit of hemosideim and biliai'y pigment in the hepatic cells, 
although the bone mairow had lost its picture of pernicious anemia 
This might indicate that the content of non in the livei had been changed 
so that it was not easily dissociable I did not obtain any histochemical 
evidence that this stoied pigment is bioken down into bilirubin, oi that 
it is transformed into hemoglobin, oi that as a lesidue of non, oi a 
changed pigment containing non it lemains stored in the hepatic cell 

In the case of the rabbits, I saw that the thieshold of the kidney 
was such that large amounts of hemoglobin could be passed into the 
mine with little tiansformation into hemosiderin or bilnubin taking place 
in the body That the thieshold of the kidney was higher than the 
thieshold of the hepatic cell for hemosideim and bilirubin was indicated 
by the fact that hemosiderin and bilnubin were excreted into the bile 
befoie it was lost in the urine The amount of hemosiderin found in 
the kidney indicated, in a given case,®® the degree of hemosidei inui la 


38 Rous, Peyton Urinary Siderosis, J Exper Med 28 645, 1918 
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The moiphologic study of the site of the formation of the bihaiy 
pigment would be made more definite if adequate methods of staining 
were at hand for diffeientiating bilirubin from melanin and hemofuscm 
and miscellaneous brownish granules and crystal-like substances appear- 
ing in the several tissues Lowit,®^ in his use of the fiog, was able 
to differentiate faiily well between hemosiderin and bilirubin and bih- 
\erdin, because, in the cases of the latter two, pigments and crystals 
were easily and characteristically formed in this animal Theie was 
some question whether oi not, in the use of some of the old stock 
Zenker material, a loss or change had occuired in the feiious oi in the 
biliary pigment In most cases, at least, I felt that only inconsequential 
changes had resulted 

Blown found that hemosideiin could be formed duiing autolysis 
of the liver In my senes of cases the number of hours elapsing 
between death and the autopsy (from one-half to foity-foui hours) 
did not have any appaient effect on the foimation of this pigment 

SUMMARY 

« 

A study of the liteiature and the material from seventy-one autopsies, 
with use of the ferrocyanide reaction to differentiate catabolic products 
of hemoglobin giving the reaction of iron fiom bilirubin, which does 
not contain non, was undertaken in an attempt to throw additional 
light on the site of the formation of the biliary pigment Hemolyzed 
serum was injected intravenously into seven of ten labbits, and the 
tissues were studied as in the case of the human mateiial The liver 
and the spleen of an overtransfused dog were likewise examined 

It was found that the cells of the “reticulo-endothehal system” and 
the hepatic cells were chiefly involved in the breaking down of hemo- 
globin, which normally take place m solution It was obseived that the 
leticulo-endothelial cells of the spleen and the bone marrow were the 
most active in breaking down the hemoglobin, and that the Kupffer cells 
of the liver and the large wandeimg phagocytic cells were peihaps the 
moie important reseive of the “reticulo-endothehal system” It was 
found that the hepatic cells have a definite threshold foi hemosideiin 
as well as for bilirubin, and that for both of these substances the thiesh- 
old IS lowei than that of the kidney The occurience of the bihiubin 
and the hemosiderin m the same hepatic cell was found to be an ovei- 
lapping dependent on a concomitant hyperactivity of hemoglobin catabo- 
lism with the consequent storage of hemosiderin in the liver, and on an 
interference with the excretion of the biliary pigment fiom the hepatic 
cells The Kupftei cells were seen to “feed” the hepatic cells with 
hemosideiin, but contained only bihiubin as the result of a possible 

39 Brown, W H Changes in the Hemosiderin Content of the Rabbit’s Liver 
During Autoljsis, J E\per Med 12 623, 1910 
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transformation fiom hemosideiin within the cell oi of an overflow of 
biliary pigment fiom the hepatic cell The indications were that the 
Kupffer cell-hepatic cell combination is of little importance in the forma- 
tion of biliaiy pigment under normal rates of pigmentary catabolism 
In general, it was found that the granular ciystalline type of hemosideiin 
indicated feirous mateiial that was being at least temporarily stoied 
while the more diffuse mateiial giving a reaction of iron was in the 
process of active catabolism The granulai ciystalline hemosideiin was 
always found in the hepatic cell Both t3fpes were found m the reticulo- 
endothelial cells 

Evidence was not disclosed that the hepatic cell takes part in the 
manufactuie of biliaiy pigment, but the possibility of a breaking down 
of hemoglobin within the hepatic cell has not v^et been excluded 



MIGRATION OF LEUKOCYTES IN BLOOD CLOTS 

I THE INFLUENCE OE PHOSPHATES OE SODIUM AND POTASSIUM 

HOWARD T KARSNER, AI D 

CLEVELAND 

AND 

ALICE T MERRILL, PhD 

WASHINGTON, D C 

The properties of leukocytes which lead to oi condition their migra- 
tion include the physical character of their piotoplasm, then chemical 
constitution, then adhesiveness, probably their electiical charge and 
perhaps ceitain othei factors It is piobable that essentially the same 
factors, with minoi modifications, influence phagocytosis by leukocytes, 
and that what applies to the one phenomenon applies almost equally to 
the other The paits played by chemotaxis and alterations of surface 
tension are well known, but other influences of impoitance must also be 
involved The differences of cellular reaction in vaiying manifestations 
of inflammation are probably of significance in the undei standing of 
these manifestations and may perhaps aid in their contiol and relief 
Surface tension phenomena have long been called on to explain the 
mobility and the phagocytic properties of leukocytes, and, for the most 
pait, correctlj That this gives the full explanation is open to doubt 
Sawtchenko ^ stated that the approach of the cell to the object to be 
phagocytosed is a coagglutination, even though the act of englobement is 
due to alteiations of surface tension Tait ^ pointed out that such 
approach is observable in the case of nonmobile cells and mfeiied that 
the phenomenon is one of agglutination Whereas bacterial agglutina- 
tion shows the approach and adhesion of similar particles, the mutual 
approach of phagocyte and phagocytic object is that of dissimilar par- 
ticles That the mechanism of approach is electrical is suggested by 
\arious expel iments, but it is difficult to determine the charge of the 
numerous pai tides that may thus appi oach Abrahamson ® assumed 

■’ Submitted for publication, Aug 14, 1928 

' From the Hjgienic Laborator 3 % U S Public Health Ser\ice, Washington, 
D C. and the Department of Pathologr, Western Reserre UnnersiW School of 
Aledicine 

1 Sawtchenko, I G Sur la theorie de la phagocjTose, Arch d sc biol 15 
145, 1910 

2 Tait, J Capillarj^ Phenomena Observed in Blood Cells, Thigmocjdcs, 
Plngoc} tosis, Amoeboid klovement. Differential Adhesneness of Corpuscles, 
Emigration of Leucocides, Quart I Exper Phrsiol 12 1, 1918-1920 

3 Abrahamson, H H The ilechanism of the Inflammatorj Process 
I The Electrophoresis of the Blood Cells of the Horse and Its Relations to 
Leucocjtc Emigration, II Concerning the Adhesive Force of One Pseudopod of 
a Frog Leucocj-te and Its Relation to Leucocrte Emigration J Exper Med 46 
987 and 1003, 1927 
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that mammalian white cells are negatively chaiged and stated that they 
mo^e with appreciable velocity undei a potential diffeience of 1 volt per 
centimeter towaid the anode It would be difficult to state that all the 
objects phagocytosed are positively charged, which would seem to be 
necessaiy to the hypothesis that mutual appioach is a simple electrical 
phenomenon The intioduction in this argument of diffusion or mem- 
biane potentials seems immateiial, in view of the fact that mutual 
approach may be obser\ed under extremely simple conditions in vitio 
It IS not altogether certain that englobement is purely physical foi 
Hambui gel’s ^ studies led him to believe that the effects are not due to 
suiface tension but lather to alterations of the surface which influence 
the chemical piocesses within the cell body 

It has been known foi yeais that leukocytes will migiate and adhere 
to solid sui faces such as glass, quaitz, carbon and like substances, but will 
not do so in contact with gieasy surfaces such as that of paraffin The 
adherence and accompanying distortion, according to Tait, are a capil- 
lai}' phenomenon and then conditions have been extensn el}' studied b)' 
Fenn ® Fenn showed that adhesiveness to glass is best at pn 7 8 to 8 
Phagoc}tosis is best at pn 7 Phagocytosis of quartz inci eases with the 
acidity down to ceitam limits, wheieas adhesiveness of leukocytes to 
glass inci eases with the alkalinity within certain limits Also of inteiest 
IS the fact that phagocytosis of quaitz particles is favored by acid solu- 
tions and phagocytosis of carbon pai tides by alkaline solutions How- 
evei, the adhesiveness to coal is greatei than that to glass in both acid 
and alkaline mediums Measuiements of the caibon electrode potentials 
and the cataphoietic charges on the particles failed to supply an adequate 
explanation foi these v^arious phenomena As Loeb ® pointed out, the 
consistenc} of the protoplasm pla}s a part in adhesiv'eness, since surface 
forces must be influenced by v'aiiations in the degree of solidity of 
the cell 

Looking to pure science foi fuithei information one hardly finds 
pioof foi the general assumption that cohesion, adhesion and molecular 
atti action in geneial aie due to electrical phenomena Thus, the diffi- 

4 Hamburger, H T Physikahscb-chemische Untersuchungen ueber Phago- 
cyten , Ihre Bedeutung von allgcmein biologiscben imd pathologischen Gesichts- 
punkt, Munich, T F Bergmann, 1912 

5 Fenn, W O The Phagocvtosis of Solid Particles, J General Plnsiol 
3 439 and 575, 1921, ibid 5 311, 1923, The Adhesneness of Leucocytes to Solid 
Surfaces, ibid 5 143, 1922 , Effect of Hydrogen Ion Concentration on the Phago- 
cytosis and Adhesiveness of Leucocytes, ibid 5 169, 1922, The Mechanism of 
Phagocytosis, m Jordan, E O , and Falk, I S The Newer Knowledge of Bac- 
teriology and Immunology, Chicago, University of Chicago Press, 1928, chap 65 

6 Loeb, L Amoeboid Movement, Tissue Formation and Consistency of 
Protoplasm, Science 53 261, 1921 
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cult} in correlating the piesumed negative charge of the leukocyte and 
the apparent negative charge of some of the particles phagocytosed oi 
surfaces to which adhesion is manifest may be lefeired to the phenomena 
of molecular attraction, cohesion and adhesion, without reference to the 
electiical potential of the bodies concerned 

The present study is conceined with the migration of human leuko- 
cytes through a homologous blood clot to a glass surface and then 
adherence thereto The method devised by Wright ’’ has been modified 
to piovide more precise control of the conditions, paiticularly as com- 
parative measui ements have had to be made 

METHOD or STUDY 

Wright placed agar slabs, from 1 to 2 mm thick, from which a circular cell 
7 mm in diameter, had been cut awa}% on clean microscopic slides Blood was 
placed in the cell, a cover-slip was applied over the cell and the preparation was 
incubated The agar uas then prized off and the clot was shaken off The 
slide was washed in running water and the adhering leukocytes were fi'ved and 
stained Wright did not mention the pn of the agar Wolf used an agar slab as 
the base as well as the wall of the cell, and in certain instances added Na2HP04 
2HaO to bring the agar to the neutral point to litmus 

In the present series, new glass slides were soaked in 95 per cent ethyl alcohol 
for not less than twent 3 '-four hours Thej^ were then washed in distilled water and 
dried with a clean towel Strip agar was cut into pieces from 1 to 2 cm in length, 
washed in running tap water for from eighteen to twenty-four hours, put through 
three changes of distilled water and melted in the proportion of 2 5 Gm of dry agar 
to 100 cc of distilled water Freshly prepared agar was used in all the reported 
experiments This usually titrated colonmetncally /ih 6 7 to 6 9 In order to 
conserve blood, we cut the cells 4 mm m diameter The slabs were 1 5 ± 0 05 mm 
in thickness The casting was done between two slides, separated at the ends by 
small pieces of slide, the thickness of which was measured bj’- a Zeiss calibrator 
The blood was taken bj’’ puncture from a finger into a paraffin chamber and mixed 
with a paraffined pipet, and after enough for all the cells was drawn up into the 
pipet, it was discharged in irregular order into the cells This assured reasonable 
uniformity in the contents of all the cells Less than one minute elapsed from the 
time of withdrawal to the time of filling all the cells Technical difficulties made 
it unwnse to use more than ten cells The slides w'ere warmed and kept warm on 
a coil of glass tube through which warm water w'as circulated The temperature 
ot the slides w^as from about 35 to 39 C Incubation at 38 C was continued in a 
moist chamber for forty-five minutes In order to assure ready removal of the 
agar, w'e first placed on the slide a strip of thin tinfoil with a circular perforation 
8 mm in diameter This allowed close approximation of the agar to the slide 
After incubation, the strip of tinfoil, together wuth agar and cover slip and, in 
practically all instances, the clot also, was lifted from the slide The slide was 
immersed in distilled water in a Coplin jar After the red blood stopped diffusing, 
the material w'as fixed in saturated mercuric chloride solution, washed and stained 


7 Wright, A E The Study of Emigration and of the Bactericidal Effects 
Exerted in the Wound by Leucocytes, Lancet 1 129, 1918 Wright, A E, and 
Colebrook, L Technique of the Teat and Capillary Glass Tube, Constable & 
Company, London, 1921 
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with alkaline methylene blue (methj'lthionine chloride, U S P ) Fixation with 
methyl alcohol and staining with Maximow’s azure eosiii were found to be equally 
satisfactory 

Incubation for forh-five minutes at 38 C was found to be the optimal proce- 
dure Less time did not permit as great migration, and greater time rendered 
difficult the distinction between poh morphonuclear and mononuclear cells 

In order to determine the influence of graiitj' on the migration of cells, w'e 
incubated certain series with the slides inverted The results indicate that gravity 
plajs but a small part in the phenomenon, almost as many cells were found 
adherent to the slide in the imerted position as in the usual position This was to 
be expected, m view’ of the horizontal migration show’ii in the glass lath method of 
Wright 

A series of experiments was conducted in ordei to determine the amounts of 
Na2HP04 2H-0 necessary to alter m certain degrees the pn of agar ® It w'as found 
that the ordinary soaking in w’ater produces an agar, the pu of w’liich varies con- 
siderabb Therefore, high grade agar strips w'ere cut m pieces from about 1 to 
2 cm m length, w’ashed for from eighteen to twentj’-four hours in running tap 
water, washed three times in distilled w’ater and melted in distilled water m the 
Arnold sterilizer With triply distilled w’ater the pn \aried between pn 6 7 and 
pn 6 9 It W’as found that standing at room temperature for a period of tw’o w eeks 
increased the acidity consiaerablv Therefore, freshly made agar w’as ahvajs used 
With this as a primary mixture, the amounts of Na-HPOj 2H-0 m 5 and 10 
per cent solution were added drop by drop to the agar in the proportion of so 
many tenths of cubic centimeters of Na-HPOi 2H.0 solution to 9 cc agar The 
volume W'as brought to 10 cc by the addition of distilled water It w’as found 
that a fairly satisfactory curve could be established, so that by the use of specified 
amounts of Na HPO4 2H:0 the pn could be predicted with only slight error 

The small quantities of blood emplojed made it difficult to determine how far 
the pn of the blood is altered bv the salt concentrations m the agar The following 
experiment does not giv’e a precise indication as to what happens to the blood but 
shows clearlj that diffusion occurs Agar cells w’ere made in the usual wav Each 
cell was filled with distilled water containing from two to tlirce times the usual 
amount of indicator, and a cover slip was applied The same concentration of 
indicator was used m a series of tubes of different hydrogen ion concentrations A 
drop of each of these was placed on a large white porcelain plate, and coloi 
comparisois w’ere made with the contents ot the cells The indicators were brom- 
thymol blue, phenol red and cresol red, indicated in the tables bv the letters BTB 
PR and CR Ihe colors in the cells began to show at the margins immediatelv 
and were completelv diffused throughout the cells at room temperature 111 from 
two to three minutes Tables 1 and 2 show readings of duplicate cells at two 
intervals of time 

Each of the experiments was repeated at approximately the same room tem- 
peratures, with essentiallv the same results Two similar experiments with 
Na''HP04 2H20 were performed at incubator temperature for thirty and fort} -five 
minutes, respectiv eh , also with essentially the same results 

Thus, diffusion from the agar into water occurs rapidly at room temperature, 
and within a few minutes the pn of the water is, within the limitations of the 
method, the same as that of the surrounding agar The fact is not altered bj an 
incubator temperature of 38 C 


8 The phosphate salts used throughout the experiments reported in this paper 
were of high quality and vv’ere recrystallized twice or three times in the Chemical 
Laborator} of the Hygienic Laboratory 
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The number of leukocytes adhering to the slides with the different concentra- 
tions of a Na 2 HP 04 2 H 2 O in the agar could be compared fairly well with the naked 
eye, but the extent of distribution could not be determined except with the micro- 
scope, especially because with the weaker concentrations and with the more acid 
hydrogen ion concentration, the leukocytes are concentrated in the middle of the 
circle It was therefore necessary to measure the circles and count the cells by use 
of the microscope A Zeiss ocular micrometer was calibrated against an object 
micrometer The extent of two diameters of the somewhat distorted circle was 
measured and the cells counted m the same diameters The large square on the 
ocular micrometer corresponded to a square 0 2 mm on each side, with the tube at 
15 cm , a lOx ocular and a 4 mm objective In the totaling of the number of 

Table 1 — Expeiiment zvilh Na-iHPOiZHtO at 26 C 


V« of Water m Cells 


Number 

Pa of Agar 

! 

Pirst Beading * 


“"V 

Second Beading 

1 

68 

BTB 6 7 BTB 6 8 


68 

68 

2 

71 

BTB 7 2 BTB 7 2 


72 

72 

3 

72 

BTB 7 2 PB 7 2 


7 2 

73 

i 

7 6 

PB 7 6 CB 7 5 


7 6 

75 

5 

80 

CB 81 CB 8 0 


81 

80 

6 

83 

CB 8 4 CB 8 4 


84 

84 


‘‘With BTB (brom-thymol blue), the readings were at 5 and S9 minutes, with PB (phenol 
red), at 2 and 39 minutes, and CB (eresol red), at 1 and 2S minutes 



Table 2 

— Expeument with K^HPOi 

at 25 C 





j?i! of Water m Cells 


^ umber 

Pii of xVgai 

Pirst Reading * 

Second Reading 

1 

7 

BIB 6 9 

PB 6 9 

69 

69 

2 

71 

El’S 71 

PB 71 

7 1 

71 

3 

71 

BTB 7 2 

PB 7 2 

71+ 

71 

4 

75 

PR 7 6 

CB 7 5 

76 

7 5 

5 

8 

CR 81 

CB Si 

S 

8 

6 

83 

OB 8 3 

CR 8 3 

S3 

83 


‘‘With BTB (brom thymol blue), the readings were made at 3 and 25 minutes, with PB 
(phenol red), at 3 and 23 minutes, and CB (crcsol red), at 3 and 19 minutes 

squares counted, one was eliminated, as it was duplicated in the crossing of the 
two diameters The deduction amounts to one a\erage square 
The protocol of a typical experiment is given in tables 3 and 4 

OBSERVATIONS 

Table 4 is given m oidei to indicate the method in detail Foui 
experiments with Na,HP 04 ZH,© were perfoimed, including that 
lecoided m tables 3 and 4 The results of the four experiments aie sum- 
marized in table 5 

With the exception of the figuie foi numbei 3 in expeiiment 2, the 
records 111 table 5 indicate that within the limits of the experiments, the 
greatei degiees of alkalinity appear to favor greater migration of leuko- 
cytes In expeiiment 4, the slides weie incubated upside down It is 
not thought that the method is so accuiate that differences of fiom 1,000 
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to 2,000 are significant, but the extieines shown aie well he}ond the 
margin of eiroi and the intervening figures fit the conclusion 

It might he thought that the increasing numbei of cells with the 
decreasing acidity of the mixture is due to inci eased adhesiveness of the 
cells or to deci easing consistency of the clot That the pn of the blood 
clot IS the same as that of the agai is not assumed, hut that the blood clot 


Tabic 3 — Eipcnmcitt zvilJi NaiHP0*2H-0 




Na-HPOi 2H;0 



dumber 

^ \=HP04 2H=0 

Percentage 

pa L\pcctccl 

7)11 Found 

1 



07 

08 

0 

9% solution 

0 05 

09 

7 


0 1 cc 




S 

0 2 ce 

01 

72 

71 

4 

10% solution 

02 

70 

7 4 


0 2 cc 




5 

0 5 cc 

05 

78 

78 

6 

1 cc 

1 

82 

82 


Table 4 — Counts of Leukocytes 




Squares 



LciiLocvtcs 

k 


Per 

Square 

Millimeter 

Per 

Circle 

No 

Vertical 

Transverse 

Total 

A''ei tical 

Transa erse 

Total 

1 

2 

Scratched 
20 3 

10 5 

36 

893 

804 

1,013 

1 139 

12,244 

3 

203 

17 6 

36 9 

1,112 

933 

2,045 

1,385 

15,512 

4 

19 9 

19 6 

38 5 

913 

1,001 

2,007 

1,200 

15,725 

5 

20 

16 8 

33 8 

1 377 

1,132 

2,529 

1,700 

18,780 

0 

19 

IS 8 

36 8 

1,528 

1,418 

2,940 

1,990 

22 400 


T^BLE 5 — Suniwaiy of Font Expci intents Shozving Influence of NaJLP0t2H'<0 
on Migiation of Leukocytes m Homologous Blood Clot 


rxperlments 




1 

A 


2 

t 


0 

4 


4 

A 

Number 

Pa 

t 

Leukocytes 

Ph 

Leukocytes 

pa 

Lcukocjtes 

Pll 

Lcukoca tes 

1 



67 

11,820 



08 

15,234 

0 

7 

12 244 

68 

14,220 

7 

10,213 



3 

71 

15,512 

7 4 

19,400 

71 

11,033 

7 

20,115 

4 

74 

15,725 

75 

16,700 

74 

11,573 



5 

78 

18 780 

76 

15,630 

78 

14,835 

79 

23,097 

6 

82 

22,400 



82 

19,842 

81 

22,940 


by diftusion of the phosphate becomes i datively moie alkaline cannot be 
doubted, especially in view of the lapid difitusion into watei Yet Fenn 
found that in the presence of serum, the adhesiveness decreases with 
higher degrees of alkalinity Figuies have not been obtained as to the 
consistency of clots at different hydiogen ion concentrations, and the 
determination has not been made because of the further work with potas- 
sium phosphate 

In order to asceitain whethei the cation or anion was the significant 
factor, a series of experiments Avas made using K2HPO4 instead of 
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The slide with tin foil applied is shown in 1, and the agar slab superimposed 
in 2 In 3, the type of paraffined pipet for introducing blood into the agar cell 
IS shown, and the cell filled with blood In 4 the cover slip has been applied by 
pushing from the side In 5 may be seen the removal of tin foil, agar, blood 
and cover slip This is usually done with the slide inverted The circle shows, 
within the straight lines, the diameters in which the cells are counted 
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NaoHPO^ 2 H 2 O The 10 pei cent solution of NaoHP 04 2 H 2 O coiie- 
sponds to 1 12 molai stiength of sodium and 0 56 stiength of phosphate 
The solution of KoHPOj was made so as to give 1 12 molai stiength of 
potassium and 0 56 molai stiength of phosphate Piehminaiy expeii- 
ments showed that hydiogen ion concentrations of the agai mixtures can 
be piedicted with the same lelatn^e degiee of accuiac} as with the sodium 
salts 

Table 6 gives the lesults of foui similai expeiiments in which 
K 2 HPO 4 was used instead of Na 2 pIPOj 2 H 2 O 

In three of the foui expeiiments, the maximum migiation is at pn 
7 5 and 76 In all, theie is a moie 01 less maiked deciease m migration 
at />H 8 2 Thus the favoiable influence of the moie alkaline leaction 
observed with sodium salt is not appaient with the potassium salt 

The number of expeiiments is too small to peiinit the di awing of 
graphs, but the mfoimation obtained is confirmed by numerous expeii- 

T^ble 6 — Summaiy of Result'; of Foui Ei l>ci imenti Shozvtng Influence of 
KHPO4 on Migiatwn of Lculocytcs in Blood Clot 


Experiments 



t 

1 


2 



3 


4 







A 



Number 

Pa 

Leukocytes 

Pn 

Leukocytes 

pn 

Lcukocj tes 

Pn 

Leukocytes 

1 

08 

18,845 

7 

21801 

72 

18 089 

68 

24,250 

2 

09 

14,377 



72 

18 910 

7 

21,650 

3 

71 

19,400 

25,119 

7 1 

28,602 

73 

20,040 

20 470 

72 

10,000 

4 

75 

7 5 

23,206 

70 


5 

79 

20,509 

8 

18,462 

8 

19,902 

8 

21,000 

t) 

82 

13,054 

82 

22,575 

83 

16,017 

82 

12,230 


ments in which the gioss examination confiims the geneial impression 
given previously 

It must be appaient that the migiation and adheience of the leuko- 
cytes m the presence of seium is not dependent on the concentiation of 
anion of the two salts, noi wholl) on the hydiogen ion concentiation 
With the sodium salt, the optimal conditions, within the limits set up, 
aie a concentiation of 1 pei cent and a pn of 8 to 8 2 With the potas- 
sium salt, the optimal conditions aie a concentiation of about 02 pei 
cent and a pn of about 7 5 

Thus, attention must be diiected towaid the cations Jacobs ® stated 
that salts of the alkaline metals mciease the pelmeablllt^ of cells to 10 ns, 
the weak bases penetiate leadily It is Avell knovn that blood coipuscles 
geneially contain little, if any, sodium and a goodl} quantity of potas- 
sium, the level se being tiue of plasma, but that the leukocytes shaie 
equally with the erythiocytes m this distiibution is not established 

9 Jacobs, At H Permeability of the Cell to Diflfusing Substances, in 
Cowdrj, E V General Cvtologj, Chicago, University of Chicago Press, 1924 
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Hence, there are not any grounds for assumption in regard to differential 
peimeability of these cells to the two cations concerned Hamburgei 
found that sodium salts are more favoiable to phagocytosis than aie 
potassium salts, but did not offer convincing evidence of a reason for the 
difference Whether the diffeience depends on influence within the cells 
or m the medium is not detei mined at present 

If the diffeience is due to alteiations of adhesiveness of the leukocytes, 
this IS not per se the result of the vaiiations m hydrogen ion concentia- 
tion Obseivations of the slides made with the naked eye immediately 
after the clot was removed would indicate that the subsequent technical 
opeiations do not significantly alter the lesults 

In order to test the hypothesis that the salt concentration is of gi eatei 
significance than the hydrogen ion concentration, it was determined to 
make a solution containing essentially the same concentration of sodium 
and phosphate as m the 10 per cent NagHPO^ 2H_0 buffer solution fiist 
employed, but so adjusted as to maintain the hydiogen ion concentration 
within a faiily nariow zone of p-^, not to exceed p-^ 7 \ 

This was accomplished by making a mixture of solutions of Na2HP04 2H.-0 and 
NaH'POj Thus, a 10 per cent solution of NajHPOi 2H2O was made as before, 
which was calculated to be 112 molar in lespect to sodium and 0 56 molar in 
respect to phosphate A solution of NaH2POi was made of the same molar 
strength as to sodium, but which, because of its composition, was necessarily 1 12 
molar strength in respect to phosphate To obtain this solution, 13 48 Gm of 
anhydrous NaH-POi dried at 100 C and kept in a desiccator, was dissolved 
in 100 cc of distilled water The final mixture was 83 cc of a 10 per cent 
Na HPOj 2H2O solution and 17 cc of NaH2P04 solution This gave a buffer 
mixture of approximately pa 7 and is 1 12 molar strength in respect to sodium and 

0 66 molar strength m respect to phosphate The ratio of sodium to phosphate 
in the Na-HPOi 2H2O solution is 1 12 to 0 56, and in the NaH2P04 solution is 

1 12 to 1 12, but since the Na2HP04 2H2O predominates to a considerable extent 
over the NaH2P04 in the mixture, the ratio of sodium to phosphate is not greatly 
altered from that in the original 10 per cent Na2HP04 2H2O solution It is 1 12 
to 0 66 in the mixture, as compared with 1 12 to 0 56 m the original solution The 
solution of the mixture of the two phosphates, therefore, is of the same molar 
concentration in respect to sodium as the original 10 per cent Na2HP04 2H"0 
solution, and the latio of sodium to phosphate is not materially altered 

Pieliminaiy expeiiments with the addition of this inixtuie to agai 
showed that vaiying concentrations piodnced a pn ni the agar which 
remained within the limits oi pH.6 7 to 7 I Foi the slight 11 regularities 
of pH in the agai as shown m table 7, explanation is sought in the nature 
of agai as obser\ed b} Hoffman and Goitner,^® who found that it con- 
tains small amounts of calcium combined with an agar acid, apparently 
an acid sulphuiic estei and in oui expeiiments a small precipitate vas 
noticed in the agar, which was piesumabh calcium phosphate 

10 Hoffman, N F , and Gortner, R A The Electrodiabsis of Agar, J Biol 
Chcm 65 371, 1925 
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In setting up the expeinnents with blood, coinpaiison was made 
between the eftects of 0 1 pei cent Na2HP04 2 H „0 and the effects of 
01, 0 5 and 1 pei cent mixtuies of the two phosphates, as shown in 
table 7 The method was exactly the same m all details as m the earhei 
experiments, and the leukoc} te counts were made m the same mannei 
Table 7 shows that with 0 1 pei cent NaoHPO^ 2H2O the pn is slightly 
highei than with 0 1 pei cent mixed salts, but in two of the thiee expeii- 
ments the migiation is about the same A maiked inciease in the con- 
centiation of mixed salts, while not bunging the pa quite up to that of 
the Na2HP04 2H2O agai, lesulted in a piofouncl increase in the numbei 
of migrating cells In two of the three expeiiments, this iiici eased num- 
ber IS about the same foi the 0 5 pei cent and the 1 pei cent buffer mixtuie 
m agai Thus, the conclusion is plain that under the ciicumstances of 
the expel iment, the concentiation of the salts is of moie significance than 
the hydrogen ion concentiation 

Table 7 — Coinl>at ison of Effects of No HPOt2HiO and Mired 
Phosphates , Thiee Eipcnmcnts 


1 


^umbe^ ^a^HP0^ 2 H 2 O 

Ph 

Leucocytes 

1 01% 

Mixture 

7 

4, 414 

2 01% 

67 

4,057 

8 0 5% 

69 

13,283 

i 1 0% 

69 

14 543 


r\perlments 



2 


1 . - .. 1—^ 

3 

1 

Ptt 

LcuCoei tes 

Pit 

LeuXocj tes 

73 

7,370 

73 

3,597 

68 

7,908 

68 

3,671 

71 

8,072 

71 

14,303 

71 

12,443 

71 

14,161 


so AIM AH'! 

The modification of the Wiight method for studying the migiation 
of leukocytes, heie presented, gives a leasonably piecise quantitative 
determination of migration The impoitant featuies are the use of 
tinfoil stiips foi lemoval of the agar, and washing m a Cophn jai 
instead of undei lunning watei 

When finally made into a gel, the pa of agai is moie constant after 
washing in running watei than aftei soaking in still water With a 
standard agai of this soit, the changes in pa due to the addition of 
Na2HP04 2H2O and K2HPO4 can be predicted with a fair degiee of 
accuracy 

Diffusion of phosphates fiom agar into watci, and piesumably into 
blood clot, in the agar cells occuis piomptly 

The migiation of leukocytes to the Avails of the cells is a true migia- 
tion influenced little by giavitation Since the laigest numbei of leuko- 
cytes adherent to the slide is different with difteient concentrations of 
the sodium and potassium phosphates, adhesion is probably not deter- 
mined entiiely by hydiogen ion concentiation 01 salt concentration 
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Migiation in a positive sense is also indicated by reference to the ntimbei 
of leukocytes adherent to all the surfaces of the cells, as compared to the 
content of leukocytes in the blood It is estimated that in those instances 
in which migration is most marked, about 55 per cent of the leukocytes 
are adherent, a phenomenon that is not to be haimomzed with ordinal y 
dispersion of leukocytes in the blood or on the surfaces of the clot 
When the pjj, of the agar is altered by the addition of NaaHPO^ 2H2O, 
the greatest migration of leukocytes occurs in the most alkaline pn m a 
range between about /'h 6 8 and 8 2 If K2HPO4 is employed instead 
of NaoIiPO^ 2H2O, the gieatest migration is in the medial pn, namely 
about pn 7 S Thus, the hydrogen ion concentration is not the sole or 
even the piincipal factor governing migration and adhesion When 
Na2HP04 2H2O and Na2H2P04 are mixed so as to maintain a fairly 
constant pn with appi oximately the same latio of sodium to phosphate, 
as in Na2HP04 2H2O, the addition of iiici easing quantities of the mixed 
salts leads to a marked inciease in migration of leukocytes Thus, the 
concentration of salt in the agar and piesumably in the blood clot is of 
greatei significance for migration of leukocytes than is the hy drogen ion 
concentiation within the ranges studied 
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A PRACTICAL METHOD OF LABELING 
ANATOMIC SPECIMENS 

R B WRIGHT, MD 

BALTIMORE 

In tagging gross inateiial foi identification, it is desirable that the 
preparation of the tag should be a simple pioceduie, and that the numbei 
written or stamped on the tag should be resistant to handling in the 
presence of such substances as are commonly used in the preservation 
of gross niatenal Of the many different methods that have been 
designed, one especially in use is a method in wdiich white celluloid is 
employed As this method was used in the department of pathologi' 
of the Universit} of Maiyland, the numbers easily rubbed off in 
handling Therefoie, a scheme w'as devised of treating such labels with 
acetone thereby rendering the marking moi e pei manent 

The celluloid used conies in sheets of larious si7es, and inaj be obtained from 
almost any artists’ supply house It is white with one side unglazed for the 
purpose of marking The tags are prepared b} cutting the celluloid into pieces 
of the desired size and shape (a photograph trimmer maj be used), and by 
punching a 3 mm hole near one end The tags are marked on the unglazed 
surface with a lead or an indelible pencil or by means of an automatic stamping 
machine Then, the tag is dipped into acetone for a brief moment It ma> then 
be allowed to dr> or it may be placed directly in w'atcr, from wdnch it can be 
taken later for attachment to the specimen 

It has been found that, if the tags are tieated wnth acetone, the 
numbers do not rub off m handling In fact, it is difficult to scratch 
the numbers off Acetone, being a lapid solvent of celluloid, brings 
about a covering of the carbon particles with a thin coat of celluloid 
Tags made accoidmg to this method are satisfactoiy for specimens 
used in teaching, Avhich are handled much by students, and for routine 
autopsy mateiial, even though the organs aftei the w'ashmg, following 
kaiserlmg no 1, are placed in 95 per cent alcohol foi tw'o houis Tags 
attached to specimens in kaiserlmg no 3 are still m perfect condition 
after six months By experiment, it has been found that these tags 
wull dissolve 111 absolute alcohol and 95 pei cent alcohol In this labora- 
tory, enough w^atei seems to be carried oiei from washing, after 
kaiserlmg no 1, to dilute the 95 per cent alcohol, so that the tags aie 
not damaged in tw'o houis Tags placed m 80 pei cent alcohol for 
several months have not shown any change m then numbers In 10 
per cent formaldehyde, they seem as permanent as though in w'ater 

Submitted for publication, Nov 7, 1928 
*From the Department of Pathologv, UnuersiU of Maryland School of 
Medicine 
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The method described is now regulaily used in this laboratoiy foi 
labeling routine neciopsy mateiial, specimens to be used in teaching, 
museum specimens and all surgical material The tag is fastened to the 
specimen before it is placed in the museum jar This has seveial obvious 
advantages ovei any label on the outside of the jar 

While this method may not be all that one could wish, yet it has 
the advantage of being simple and quick, and as permanent as the speci- 
men So fai as I have been able to learn, this method has never been 
applied to labeling anatomic specimens, although a similar piocedtiie 
may be employed m the manufactuie of many celluloid ai tides, such as 
the small rule used so much in laboratories 


THE STABILITY OF GLYCERINATED ANTISHEEP 

HEMOLYSIN 

Robert A Kilduffe, M D , Director, Laboratories of the Atlantic City Hospital, 
and Betty S hitman, Atlantic City, N J 

While the method of Clock and Beard foi the preservation of 
antisheep hemolysin (that is, by the addition of 50 pei cent by volume of 
chemically pure glyceiol) is widely used, the hteiature recoids few 
observations of the duration of efficient preseivation 

One of us,^ m 1924, repoited that glycermated antisheep amboceptoi 
that had been kept partly at room and summer temperatui es, and paitly 
in the icebox, was active and efficient after seven years 

This amboceptor has again been titered, twelve years after its original 
preparation (1916) 

The original titer by Kolmei’s method, using 0 3 cc of complement 
in the dilution of 1 30, was 1 20,000 After seven years, the titer 
was 1 16,000 The present titer, after preseivation foi twelve years is 
1 10,000 with 0 3 cc of complement in dilution of 1 30 

This obseiwation, it is believed, will be of inteiest to those who desire 
to preserve antisheep amboceptor for long periods 

Submitted for publication, Oct 17, 1928 
' From the Laboratories of the Atlantic City Hospital 

1 Clock, R O, and Beard, S D Preservation of Antisheep Hemoljtic 
Amboceptor in Glycerol, J Infect Dis 21 404, 1917 

2 Kilduffe, R A The Stability of Preserved (Glycermated) Antishcep 
Hemobsin, J Lab & Chn Med 9 651, 1924 
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CELLULAR INCLUSIONS AND THE ETIOLOGY OF 

VIRUS DISEASES =* 

ERNEST W GOODPASTURE, MD 

NASHVILLF, TCNN 

A filtrable virus manifests itself usually by the changes in structure 
or function which it causes certain cells to exhibit The visible effect 
is often restricted, so far as is known, to only one type of cell, as 
in the lesions of molluscum contagiosum, in which only squamous 
epithelium of the skin is altered The cellular changes which different 
virus diseases present may vary considerably and yet possess a certain 
similarity Extreme effects may be illustiated by the rapid necrosis 
of ectodermal cells m a herpetic infection of the rabbit’s cornea, and 
by the slow and piolonged proliferation of cutaneous epithelial cells 
bi ought about by the virus of the common wart In between these 
extremes there are many gradations from progiessive degeneration of 
cells, consistent foi long periods with at least partial integrity and 
vitality, as in rabies, to an extremely lapid proliferation of cells which 
evokes a neoplasm simulating very closely a malignant tumoi 

One viius, therefoie, may operate so mildly on cells that its effect 
manifests itself only by a slightly inci eased late of piohfeiation, where 
cellular reproduction normally takes place at a certain speed, and 
another may stimulate cells to a violent reproductive activity In these 
cases there seems to be a change in the metabolism of the cells m 
such a way that it is not only consistent wnth vitality but greatly 
augments the vegetative function Another viius may altei specifically 
the morpholog}'^ of cells, increasing their size and shape, destroying 
more or less their differential characteristics, suppressing or alteiing 
their specific functions Such changes are to be interpreted as evidences 
of disturbed cellular activities which are indicative of injury, and cells 
more severely injured may die and rapidly disintegrate That the 
viiuses inducing these phenomena act primarily on the cells has been 
demonstrated in many instances by the expeiimental studies of several 
investigators on a variety of material Thus, following an inoculation 
of a rabbit’s cornea with the virus of variola or vaccinia a hyperplasia 
of corneal epithelium and the appearance of Guarnieri bodies occur 
before there is any evidence of inflammation in the form of a cellular 

^ Submitted for publication, Mav 12, 1928 

■’'From the Department of PathologA' of the Vanderbilt Unnersitv School 
of Medicine 
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exudate (von Wasielewski, Rivers) In herpetic infection of the lab- 
bit’s cornea, Lipschutz has found typical intianuclear epithelial inclusions 
within seven hours, and before there is any other obvious reaction 
The lesion of herpetic encephalitis in the rabbit is characterized by the 
development of typical intranuclear inclusions within ganglion cells 
of the affected areas before there is any manifestation whatever of 
inflammation, and cellular exudate occurs only after these cells have 
begun to disintegrate (Goodpasture and Teague) Similarly, intra- 
cellular inclusions of rabies are the first evidence of an experimental 
infection of the rabbit’s brain (Goodpasture) The lesion of molluscum 
contagiosum may proceed to maturity without a reaction in the corium, 
and the hyperplastic nodules of fowl-pox, developing in an animal 
without immunity, may show no inflammatory reaction until a resistance 
begins to develop, terminating eventually in complete immunity, if 
the animal survives the infection 

It IS very generally believed that viruses may alter primarily the 
activities and forms of cells It is further admitted that there may 
be a predilection on the part of a given virus for exerting its action 
on a certain type of cell This apparent specificity has led to the use 
of the term tropism in relation to virus infection Some viruses are 
thus said to be neurotropic, namely, herpes, rabies, poliomyelitis , others, 
epidermotropic, as variola- vaccinia, fowl-pox, molluscum (Lipschutz) 

Again it has been demonstrated that a virus may increase, and it 
probably always increases, in quantit}' locally at the site of the specific 
changes it effects and in intimate relation with the cells which it alters 
Whethei in a given instance the cells are incited to phenomenal growth 
or are lapidly destioyed, viius is multiplied within the lesion The 
major and probably the total increase seems to take place before the 
cell dies, and may diminish in pioportion to the disappearance of the 
specifically altered cells (herpetic keratitis) 

Two interpietations have been offered in explanation of the mul- 
tiplication of viruses, according to the mteipieter’s conception of the 
nature of these agents , namely, that they aie living things and reproduce 
themselves by vital activity, oi that they are inanimate substances and 
aie reproduced through an intei action between themselves and the 
cells which they altei (Sanfehce) 

Since Iwanowski discoveied that the active agent of tobacco mosaic 
will penetrate a filter which holds back ceitam bacteria, and Loeffler 
and Fiosch found the same to be tiue of the virus of foot and mouth 
disease a great number of viruses have been shown to possess the 
pioperty of filtrability through candles vhich are impermeable to 
oidinary bacteria And those who vould hold that viruses are living 
things mav concene of them as exceedingh minute micio-orgamsms. 
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at least in ceitam stages of then development, oi as possessed of 
qualities othei than size which peimit of then passage through the 
pores of filteis 

Many viruses which do not immediately kill the afiected cell nor 
stimulate it to a lapid and continuous senes of divisions, bring about 
peculiar stiuctural changes within it These changes aie evidenced by 
the appearance of structuies within the cytoplasm or within the nucleus, 
or both, more oi less completely distinguishable from the noimal cellular 
components, and distinctive enough to have been designated inclusions 
The inclusions ma}'- be a piomment featuie of those lesions induced 
by virus, which aie constituted of a mixtuie of cellular piohfeiation 
and cellular degeneiation, and which end spontaneously with the devel- 
opment of an immunity oi teiminate shortly m the death of the host 

It was only natuial that the morphologist should have sought in 
the stud}'’ of these intiacellulai bodies to find their relation to the 
etiologic agent at work, oi to discovei by means of them the peculiar 
activities which were taking place within cells undei the influence of 
viius Thus two opposed ideas have aiisen, from morphologic evidence, 
legal ding the nature of the cellulai inclusions, namely, that they lepre- 
sent wholly or in pait the virus itself, or that they consist of alteied 
cellulai constituents or pi oducts called f oi th by a reactive oi destructive 
efifect of the viius 

These two views aie woitliy of analysis with the accumulation of 
each additional bit of information, and especially so at the piesent time 
when there is relatively so little concentrated effort diiected towaid 
the study of virus diseases and perhaps a tendency to discount as 
valueless from an etiologic standpoint a considerable mass of 
morphologic evidence which has accumulated ovei a period of many 
yeais 

The inclusions of viius lesions have been studied j^iobably most 
carefully, and by the laigest number of investigatoi s, m those animal 
diseases which are chaiacterized by a pox oi cutaneous eiuption, namely, 
vaccinia, variola, sheep-pox, molluscum contagiosum and fowl-pox 
Knowledge and theoretical considerations concerning the inclusions 
characteristic of the group of virus diseases have been obtained foi 
each disease by similar processes, and a brief leview of leseaiches 
on the aforenamed infections will serve as a fan index of the type 
of investigation which has been pursued and the lesults obtained for 
the entire group of inclusions 

VARIOLA-VACCINIA 

It IS generally accepted that vaiiola virus may be transfoimed into 
vaccine virus by a senes of passages through the calf The cytoplasmic 
inclusions incident to the two infections aie similar m moiphology and 
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aie probabl> alike in composition Recentl}^ it has been claimed by 
Gins that not only the virus of vaiiola, but that of swine-pox, goat-pox 
and sheep-pox can be transformed inlo vaccine virus by seveial passages 
through the rabbit This 'would indicate, m his opinion, that the afore- 
mentioned animal-poxes had their oiigin from variola Van 
Heelsbergen has seemed to show that fowl-pox virus may similarly 
be tiansfoimed into that of vaccinia, and this view is supported by 
the expel iments of Toyoda The later work of Loewenthal, Kadowaki 
and Kondo, and of Andervont, howevei, seems to prove conclusively 
that at least the vnuses of fowl-pox and of vaccinia have no such 
close relationship 

It IS characteristic of the lesions of variola in man and in monkeys 
that inclusions occur within the nucleus as well as m the cytoplasm, 
while vaccinal lesions are characteristically associated with intiacyto- 
plasmic inclusions onl}^ Since investigations of the two diseases have 
been largely parallel and the results piactically identical, the two diseases 
are here considered together 

The inclusions of variola, although first caiefully desciibed and 
depicted by Guainieri in 1892, were undoubtedly seen by Weigert as 
early as 1874 Guarnieri, employing the method of corneal inoculation 
of labbits, fiist used in this connection by Straus, Chambon and Menard 
(1890), made a caieful study of the inclusions of vaccinia He con- 
cluded that they lepresent a protozoan parasite, which he named 
Cytouhycfes vaccmiac He thought he could discover ameboid motion 
in the inclusions when they weie observed in corneal cells suspended 
in tear fluid Two modes of multiplication were described, namely, 
by direct division and by foimation of gymnospores The lattei 
explanation of the mode was offered with leseive and later he discarded 
it, holding that these foims were degenerations 

The woik of von Wasielewski (1897 and 1901) confirmed the 
obseivations of Guarnieri and supported his interpretation of the 
inclusions Von Wasielewski strongly refuted the contention of those 
mvestigatois who did not accept the paiasitic theory Salmon (1897), 
London (1898), and later Bon el (1903), regaided the inclusions as 
in pait incorpoiated leukocytes Babes maintained that they are 
exti tided nucleoli Feironi and Massaii consideied them centrosomes 
Huckel (1898) lecognized the specific nature of the \accine bodies 
but doubted that they repiesent paiasites He interpreted them rathei 
to be a type of protoplasmic degeneration induced by a hypothetical 
vaccinal poison 

As opposed to these opinions, von Wasielewski concluded that the 
vacane bodies are the only structures characteristic of variola and 
vaccinia, to be found in the lesions of the skin and the mucous mem- 
branes in these diseases Thev are absent in normal skin, and in skin 
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injuied m ways othei than by the viius (numeious unsuccessful 
attempts had been made to repioduce identical bodies by vaiious means) 
He emphasized that whenevei active lymph is placed m an epithelial 
abiasion of the rabbit’s cornea vaccine bodies appeal , under other 
conditions they are absent The rapid appeal ance of these bodies in 
an avascular tissue (cornea) in the absence of inflammatory cells 
excludes the possibility of their oiigin fiom leukocytes He refuted 
their alleged oiigin from epithelial cell nuclei, because of their occui- 
rence within apparently normal cells and cells dividing by mitosis 
Then origin from cell protoplasm as a lesult of a specific toxic action 
(Huckel) he held was not pioved, nor dispioved, but seemed improb- 
able, because no toxic eflfect fiom vaccine lymph filtered fiee of virus, 
had been demonstiated, and because the inclusions occur in dividing 
cells possessing noimal piotoplasmic ladiations 

Councilman, Magrath and Biinkeihoff (1904) were convinced of 
the paiasitic natuie of Guarnieii bodies, and Calkins (1904) in 
collaboration with them described in detail a complicated life cycle 
of the paiasite, lepresented in the pleomoiphism of the inclusions, which 
he classified with the Spoio::oa Tyzzei (1904) was likewise convinced 
of the parasitic natuie of vaccine bodies 

After seveial ineffectual attempts on the part of othei investigatois, 
Negri (1905) succeeded m filteiing the viiiis of vaccinia through 
Berkefeld candles IV and V, by using fresh cow lymph which had 
macerated seveial days in water at icebox tempeiature Chamberland 
filters were impervious to the virus 

Negii emphasized that his lesults veie not m any way to be con- 
strued as proof against the theory that Guarnieii bodies are paiasites, 
for it might well be that in the developmental stages of such an organism 
filtiable phases might occui His experiments were confiimed by Rem- 
hnger and Osman Noun (1905) 

Paschen (1906) legaided the Guainieii bodies as a manifestation 
of a specific alteration of cellular material, possibly Ihiough a reaction 
of the cell to an invading virus, but as not the virus itself He postulates 
that vaccine viius is present in vaccine lymph in enoimous amounts 
(dilutions of 1-1000 lemaining active [Prowazek]), and that it must 
be exceedingly small, perhaps on the bolder of visibility He admits 
that the Mrus might be incoiporated in an invisible foim within the 
vaccine bodies On staining dilute vaccine lymph from childien by 
Giemsa’s method, Paschen could demonstiate enormous numbers of 
very minute granules which stained uniformly Some of them appealed 
split in the middle and connected by a delicate thread No conclusions 
weie drawn as to the nature of these bodies, although at present 
Paschen regards them as the etiologic agent of vaccinia (personal 
communication to the author ) Similar bodies wei e demonstrated within 
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the cells of vaccinal lesions by von Prowazek (1906) In 1908, Paschen 
reported the demonstration of the minute bodies in smears fiom 
variolous lesions They could be demonstrated especially well in prep- 
arations stained by Loeffler’s flagella method 

In 1909, Volpino described within epithelial cells of vaccinal lesions 
innumerable minute bodies exhibiting rapid movement The bodies 
weie extremely small and their motions were of different kinds Some- 
times they were simple, swift, oscillatory motions , again the movement 
was progressive from one point of the cell to another, so swift now 
and then that the moving body could no longer be accurately dis- 
tinguished At times masses of the bodies moved together from one 
point to another and slow changes in foim and position of such groups 
could be seen as a lesult of the motion of individual constituent granules 
Disintegration and rebuilding of masses of granules could be discerned 
as a result of separation or adhesion of individual granules with others 
These motions weie considered by Volpino to be a vital phenomenon , 
they could be seen in cells from ten to twelve days after their removal 
fiom the host, which he believed ruled out plasma streams, for the 
cells weie dismtegiated Von Prowazek thought the phenomenon 
lepiesented meiely Biowiiian motion Volpino mentions that Casa- 
grandi and Bormann had confiimed his observations 

More recently (1922) MacCallum and Oppenheimer have devised 
a method of sepaiating similai extiemely minute bodies in enormous 
numbers fiom vaccine lymph by the process of centrifugahzmg a 
suspension of the virus in a fluid with a suitably adjusted specific 
giavit)’’ They have found that active viius is associated with tlie 
minute bodies and is entiiely absent fiom the fluid which is fiee ot 
them Lately (1926) Ciacuin and Oppenheimei claim to have succeeded 
in cultivating the vaccinia gianules in vitro with embryonic tissues 
Cowdry (1922) was unable to confirm the obseivations ot 
MacCallum and Oppenheimer completely By means of supravital 
staining he has deiived evidence which convinces him that the Guainieii 
bodies represent a reaction of the cell to the virus, consisting in an 
increase m the pioduction of a cytoplasmic material which is noimally 
piesent in minute quantities 

SHEEP-POX 

Sheep-pox is a veiy infectious disease characterized by a nodulai 
eruption particularly in the skin, lungs, liver and kidneys According 
to Borrel, mesodermal cells are first affected and later there is an 
accompanying hypei plasia of epithelial cells of the tissue affected The 
period of epithelial prolifeiation in sheep-pox is much longer than 
in vaccinia, and cellular destruction is less rapid Virus is present 
in quantities within the nodules, and rarely demonstrable in the blood 
stream 
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In 1901, Bose desciibed inclusions within the cells of the nodules, 
both mesodeiinal and epithelial, which simulate those of variola and 
vaccinia He consideied them to be protozoan jDaiasites The lesions 
weie studied carefully by Boirel in 1903 The presence of intiacyto- 
plasmic inclusions was confiimed, but he at that time intei preted them 
to be due to penetiation of the cells by pol 3 inoiphonucleai leukoc}tes 
which degeneiated there Latei he consideied them, as he did vaccine 
bodies, to be the product of a leaction of the cell to the invasion of 
the vnus Bon el saw m ceitain cells of the lesions minute bodies 
measuring about one fouith of a micion m diametei, lound, sharply 
circumsciibed, aiianged singl}’- and in pans and in chains He cautiously 
suggested that these bodies might be the vnus Latei, in smeai piepaia- 
tions stained by Loefflei’s flagella method, he was able to demonstiate 
similai extiemely minute gianules in enoimous numbeis (Lipschutz) 
Likewise Paschen could demonstiate such gianules in smeai s stained 
by Giemsa s oi Loeffler’s Method (Lipschutz) The} appeared similar 
to the gianules pieviousl} found in smeai s fiom the lesions of vaiiola 
and vaccinia No one has as yet described motile gianules m fresh 
pi epai ations 

In 1903, Bon el succeeded in filteimg the vnus of sheep-pox through 
Chamberland candles of gieatei porosity than the oidinary oi F filtei, 
vhich was impervious to it 

MOLLUSCUM CONTVGIOSOM 

The laige hyaline, oval oi elliptical stiuctuies which chaiacteiisticall} 
occui in or paitially leplace the superficial epithelial cells of the lesion 
of molluscum contagiosum, and which are now known as “molluscum 
bodies,” weie fiist described by Hendeison in 1841 This was leally 
the beginning of the study of cellular inclusions m i elation to the 
etiology of virus diseases Hendeison regarded the bodies as paiasites 
In 1865, Virchow confiimed the obseivations of Plendeison lelative 
to the piesence of molluscum bodies but consideied them to be the 
lesult of a special kind of degeneiation of the epideimal elements 
Retzius successfully inoculated the disease on man in 1871, using 
material fiom the lesion foi the inoculum, thus proving the infectious 
nature of the disease and demonstrating the virus content of the local 
lesion 

Juhusberg (1905) filtei ed the virus thiough Chamberland candles, 
successfully inoculating a human being with the filtrate The filtrability 
of the virus was confirmed by Sena and thereafter by Wile and 
Kingery (1919) 

The superficial nodules which constitute the lesion of molluscum 
have been shown by numerous investigators to consist of a local hyper- 
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plasia of cutaneous epithelial cells with little or no evidences of inflam- 
mation (Lipschutz, Goodpasture) The epithelial cells become greatly 
enlaiged, especially those situated peiipherally The typical molluscum 
bodies occupy the most superficial zone, while the layer beneath them 
IS composed of greatly enlarged cells, which show profound structural 
changes gradually leading to the transformation of their content into 
the typical molluscum bodies Neisser considered these structures to 
be protozoa and similar to coccidia In opposition to the parasitic 
view, Hansemann, MacCallum, Unna, Benda and others held that they 
lepresent a peculiar sort of cellulai degeneration The later view of 
von Prowazek, Lipschutz and Hartmann is that they arise as the result 



Fig 1 — Smear from a lesion of molluscum contagiosum showing the 
Lipschutz bodies which compose the typical inclusions Stain used, carbol-aniline- 
fuchsin , X 2000 


of a specific reaction on the part of epithelial cells to the invasion of 
the viius The virus itself, according to the investigations of Lipschutz 
(1907), is visible and consists of minute, round, dividing bodies measur- 
ing about one fouith of a micron m diameter, which can be demon- 
stiated m enormous numbeis in fiesh preparations, and in smears 
stained by Giemsa’s stain and by Loeffler’s flagella method Lipschutz, 
by means of tissue sections, demonstrated these granules within the 
aftected cells, almost filling them They appeared in the form of 
compact zoogleal masses, sepaiated into compartments, and vere found 
only within cells Other laigei bodies of irregular size and possessing 
a different affinity foi stains \\eie also observed m the cytoplasm 



122 


ARCHIVES OF PATHOLOGY 


corresponding to similar structiiies, described by Benda, in the cells 
of fowl-pox lesions 

Da Rocha-Lima concluded that the minute bodies of Lipschutz 
differ from known granular elements of the protoplasm, as for example, 
microsomes, Altmann’s granules and mitochondria Nor are they the 
result of coagulation fiom piocesses of fixation, for they can be seen 
with gieat clearness m cells in the fresh condition In fresh preparations 
he found the elemental y bodies m compact masses within the molluscum 
inclusions Examined m water the epithelial cells became somewhat 
swollen and then he could observe the most active molecular movement 
Often, still exhibiting great activity, the small bodies would leave the 
cell This molecular activity I have confirmed m observing molluscum 
cells suspended in physiologic sodium chloride solution at room tem- 
perature With high magnification and ordinary illumination a most 
active agitation can he seen within the inti acellular masses By light 
compression small bits of the gianular material can be squeezed from 
the cell The granules remain stuck togethei by a transparent jelly-hke 
material in which then active movement causes a great agitation There 
was no obvious swelling of the masses when suspended m distilled 
water Within cells which had been kept m saline solution m the 
icebox for two weeks, groups of the intracellular granules could still 
be seen in active motion 

Sanfehce (1918) concluded fiom his study of molluscum bodies 
that they are not parasitic but have their oiigin in degeneiative changes, 
which begin in the nucleus According to his idea, nucleoli become 
extiuded into the c)doplasm wheie they aie transformed into the 
granular masses desciibed by Lipschutz Lipschutz admitted a nuclear 
origin for the so-called Benda bodies, but lecognized no genetic relation 
between them and the elemental y bodies which constitute the mam 
structure of the molluscum inclusions 

More recently Goodpasture (1927) maintained that the hyaline oval 
masses which constitute the molluscum bodies of Henderson aie formed 
by a coalescence of the masses of mtracellulai gianules and other 
intracytoplasmic material This is bi ought about by desiccation as 
the cells are forced outward The}’- aie not formed, in his opinion, 
by a sort of keratinization as suggested by Lipschutz It further appears 
to him that the minute bodies, the elementary bodies of Lipschutz, 
are not derived from extruded nucleoli, nor from any formed cyto- 
plasmic constituent, but are morphologically consistent with a living, 
filter-passing, micro-organism They develop about and within 
cytoplasmic vacuoles which may be regarded as the cellular i espouse 
to the presence of a living foreign body Finally, he is of the opinion 
that the elementary bodies of Lipschutz aie the etiologic agent of the 
disease 
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rowL-pox 

Although one may find the statement still made that molluscum 
contagiosum of man and fowl-pox are the same disease manifested in 
different animals, there is no evidence for this beyond a certain similarity 
in form and manner of evolution of the lesions, and a veiy striking 
likeness in the changes which affected epithelial cells piesent It has 
not been shown that the virus of either disease is cross-inoculable 

Fowl-pox IS a specific eruptive disease of birds chaiacteiized by 
wart-hke epithelial nodules which appear particularly on the unfeatheied 
parts of the body and most typically about the head in spontaneous 
infections The nodules consist of an epithelial hypeiplasia, with little 



Fig 2 — Smear from a fowl-pox lesion showing an inclusion broken up into its 
constituent Borrel bodies Stain used, carbol-anilm-fuchsm , X 2000 

or no inflammation m the undei lying corium in early stages Similar 
lesions may occur also in the mucous membranes, which are lined by 
stiatified epithelium In the course of from three to five weeks 
immunity is acquiied and the lesions become dry and encrusted They 
aie eventually separated by an acute inflammatory exudate beneath 
The specific cellular inclusions seem to have been first described by 
Rivolta in 1869 They aie round, hyaline, refractive masses situated 
exclusively vithin the cytoplasm Often they attain a size largei than 
that of the nucleus of the same cell Rivolta believed them to be 
paiasitic and classed them with the Gicqarino The paiasitic theor\ 
^\as maintained b} IMingazznn, Sanfelice and otheis Polowmkin, 
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Apolant, and latel}^ Ludford and Findlay have consideied the inclusions 
to be the result of cellular degeneration Michaehs (1903) observed 
that they give leactions for fat with scailet red and with osmic acid 
Apolant found bodies in the affected cells which he considered to be 
extruded nuclear particles, but the fowl-pox inclusions proper, he 
thought, have an entirely cytoplasmic origin 

In 1902, Maix and Sticker succeeded in filtering the virus through 
Berkefeldt candles, but found it to be held back by the Chamberland 
F filter They therefore disregarded the stiuctuies previously described 
as etiologic agents and definitely placed the virus among the 
filter-passei s 

Borrel introduced a new morphologic conception of the virus of 
towl-pox and other pox-hke diseases when he discovered (1904) in 
smears from the lesion, stained by Loelfler’s flagella method, myriads 



Fig 3 — Smear from a culture of Staphylococcus aw cus, stained and magnified 
the same as the smears in figures 1 and 2, for comparison The photomicrographs 
were taken from smears prepared all in the same way They were made with 
panchromatic plates and a B filter 

of minute (% micion), uniform, coccoid bodies aiianged singly, in 
pairs, and in short chains That these small stiuctuies, more diminutive 
than any known bacteria, lepresent the viius of fowl-pox, was accepted 
by Burnet, Lipschutz, von Prowazek and others Bui net considered 
thiee hypotheses possible in explanation of the the laige cytoplasmic 
inclusions, namely (1) they are parasitic, (2) they are the products 
of secietion or degeneiation of the cell bi ought about thiough the 
action of the unknown virus, (3) they enclose, enveloped in a substance 
of cellular secretion or degeneration, a micio-oiganism, whose form 
accords with the acquired facts of abundance and filtrability of the 
virus Burnet’s own investigations led him to adopt the last hypothesis 
The enormous numbers of the miciococci, which he considered the 
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Borrel bodies to be, accords, in his opinion, with the extraoi dinary 
abundance of the viius The fact that they occur in masses might 
account for the difficulty with which they are filtered, and perhaps 
for the unusual resistance to various external conditions which is charac- 
teristic of the virus Loewenthal, however, still considered the inclusions 
typical of this and related diseases to be the product of cellular reaction , 
and Sanfelice, abandoning his idea of a blastomycotic etiology, discarded 
entirely the parasitic theoiy and supposed the disease to be due to a 
nonliving toxic substance which is reproduced as a result of the cellular 
injury which it induces The inclusions are, accordingly, only mani- 
festations of a degenerative change within the injuied cells 

Recently it was shown by Goodpasture (1928) that the inclusions 
of fowl-pox can be easily removed from the cells, and when suspended 
in saline solution they appear as compact, hyaline, refractive bodies 
When washed and suspended m distilled water they can be observed 
to swell rapidly becoming transformed into a number of globular 
compartments which tend to coalesce After the swelling has continued 
for from one-half to one hour and the globules have reached a con- 
siderable size one can see, with the oil immersion lens and oidinary 
illumination, an extremely rapid agitation taking place within the globule 
On careful observation it can be seen that this motion is due to the 
vibration of great numbers of minute uniform bodies, which are consid- 
ered to be identical with the granules of Borrel, and the etiologic agent 
of the disease When the swollen bodies are returned to saline solution 
they rapidly shrink through the loss of water and again become dense 
and hyaline If a single large inclusion be crushed or smeared on a 
slide and suitably stained,^ the minute bodies are clearly demonstrated 
incoiporated by a hyaline matnx, which does not have the appearance 
of miciobic capsules which have coalesced, but that of a more inde- 
pendent and voluminous material in which the gianules are actually 
suspended 

1 The minute bodies of fowl-pox and of molluscum contagiosum can be 
clearly demonstrated by staining a thin smear from a lesion in the following 
manner 

Dry the smear and fix by gently heating in a flame 

(1) Mordant for one minute in per cent potassium permanganate 

(2) Wash thoroughly m water 

(3) Stain for one minute in the following solution 


Alcohol 30 per cent 

100 cc 

Basic fuchsin 

1 Gm 

Phenol (crystalline) 

1 cc 

Aniline oil 

1 cc 


(4) Wash thoroughh in water 

(5) Blot and drj Observe with oil immersion objective 
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THE CHLAMYDOZOAN HYPOTHESIS OF VON PROWAZEK 

The cellulai changes associated with virus diseases, particularly the 
stiuctuie and composition of specific cellular inclusions, have been most 
thoroughly and minutely studied m i elation to the afoiementioned group 
of animal poxes It has been found that there are mti acellular inclusions 
specific foi and more or less chaiactenstic of each Theiefore any 
hypothetic consideiation of the nature and significance of the inclusions 
of vnus diseases in geneial must be based largely on the facts established 
foi vaiiola, vaccinia, sheep-pox, fowl-pox and molluscum contagiosum 
There is a ceitain similarity in the gioss lesions and in the character- 
istics of the inclusions t 3 ^pical of each of these diseases, and in 
addition to the laigei inti acellular masses which are designated as the 
“inclusions” proper, theie have been found, by means of smears, stained 
sections, oi by the examination of fiesh material, ver}’’ minute 
structuies, coccoid in form, abundant in number, uniform in size and 
mti acellulai These have been legaided by several investigators as 
diminutive paiasites and the etiologic agents of these diseases The 
gianules aie so small (0 1 to 0 25 micron) that it has not been possible 
to detect much difference m then morphology in these various infections 
It IS stated that the bodies aie fillrable (da Rocha- Lima), that vaccine 
inoculum free of them is inactive, and that they may be cultivated in 
s}’-mbiosis with tissue cells (Ciaciun, Oppenheimer) Morphologic 
evidence of division has been found m the form of diplococcal and 
dumb-bell ai i angements 

Anv plausible theoietical inteipietation of the inclusions theiefore 
should include a consideration also of the minute bodies with wdnch 
the> aie associated in the diseases mentioned Three possibilities have 
been suggested m the hteratuie 

(1) That the inclusions lepiesent stages in the hfe-c}cle of a 
protozoan paiasite, and certain of the minute bodies are of the 
natuie of spoiozoites (Calkins) 

(2) That the minute bodies are the vnus, they invade the cell, 
injure it, and as a lesult of its consequent altered activity or 
actual degeneration the inclusions are formed, fiom the cellular 
material (Paschen) 

(3) That the minute bodies aie the virus which penetiate the cell 
The cell lesponds by forming a plastic mateiial, which collects 
about the \iius, partially or completely mantling it The result- 
ing pioduct of the cellular reaction together with the 
incoiporated virus constitutes the inclusion (von Prow>'azek, 
Lipschutz, da Rocha-Lima) 

The third point of view is that on which von Prowazek constiiicted 
his lupothesis of Chlamydozoa, (mantled organisms), minute, filter- 
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passing inicro-orgamsms which invade cells and irritate or kill them, 
thus giving rise, together with various inflammatory phenomena, to 
the lesions of the disease concerned On the basis that it is unessential 
for all viruses of this type to stimulate or injure the invaded cell m 
such a way that it must react by the formation of an enveloping sub- 
stance (a mantle), Lipschutz stressed the actual visible form of those 
minute bodies which he considered to be the real infective agents, rather 
than the hypothetic cellular response which may or may not be present 
He therefore prefers to designate these viruses Sh ongyloplasms 
(rounded bits of living material) 

More recent investigations of the diseases under consideration have 
not all substantiated the Chlamydosoa-Sti oiigyloplasm theory The 
obseivations of Gins on vaccinia (1922) were altogether confirmatory 
of this hypothesis, while Cowdry (1922), working with vaccinia and 
employing the method of supiavital staining, concluded that the 
Guarnieri bodies aie formed as a result of stimulation of the cells to 
produce in abundance a material traces of which he found in the same 
type of cell (corneal epithelium) under normal conditions Ludford 
and Findlay (1926) investigating the cellular changes in the lesions of 
fowl-pox desciibe the development of Bollinger bodies and consider 
them to be the result of a leaction of the cell to the virus They 
suggest that the bodies may in part be composed of a keratmoid material 
Goodpasture (1927) on the other hand in a cytologic study of molluscum 
contagiosum confirms the observations of Lipschutz, von Prowazek 
and da Rocha-Lima, as to the presence of the minute components of 
the inclusions, denominated by Lipschutz, SU ongylopl-asma Jwmims 
Also he finds (1928) in the structure of the inclusions of fowl-pox 
a most complete substantiation of von Prowazek’s hypothesis of 
Chlamydozoa, in that these inclusions are composed of myriads of 
minute (0 2 micron) bodies suspended in a homogeneous matrix This 
matrix may, he thinks, be a product of the micro-organism 

INTRACELLULAR PARASITISM IN VIRUS DISEASES 

It seems to be general^ accepted that viruses in general are mul- 
tiplied locally 111 the specific lesions which they induce, and that there 
IS an intimate relation between the cells affected and the particular 
viius concerned The chlamydozoan hypothesis includes the conception 
of an invasion of cells bj’' virus and implies an active proliferation 
of minute oigamsins mtracellularly, although it does not exclude an 
exti acellular multiplication The rupture or destruction of cells would 
liberate the strong}doplasins which might invade other cells 

Certain investigatoi s, while considering the inclusions to be due to 
reactive or degenerative changes seem to believe also that virus actually 
imades the affected cells and that the alterations obseried are due 
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to the piesence of virus intracellularly Thus Ludford and Findlay, 
referring to lesions of fowl-pox, state that “the earliest indication of 
mfection of an epideimal cell is the formation of a small vacuole”, and 
that “the disoi ganization of the cells incident upon keratinization 
possibly provides conditions foi the virus to develop ” It appears that 
the idea of an intracellulai parasitism by viiuses is more widely 
applicable to the facts than is the chlamydozoan h)fpothesis alone 

The suggestion of an intracellulai multiplication of viruses has been 
made on numerous occasions but has not leceived the attention it 
desen'^es In view of the known facts, it seems to me that a conception 
of an exclusively intracellular multiplication of virus would be applicable 
to infections by the etiologic agents of vaiiola, vaccinia, sheep-pox, 
fowl-pox and molluscum contagiosum, and to those also of herpes and 
rabies, though morphologic data indicative of a micro-oiganism as the 
active agent in the last two is not convincing In none of these diseases 
IS theie evidence of a piohferation of the viius in the blood oi body 
fluids alone Fowl-pox excepted, virus has not been demonstrated in 
the blood stream during these infections with any frequency If 
virus multiplied in the body fluids independently of cells, it would 
seem almost certainly cultivatable on nonliving mediums The filtrable 
agent of pleuropneumonia of cattle apparently prohfeiates within the 
pleural exudate, and no obseivations have been made which connect 
this micro-organism intimately with a certain type or group of cells 
as has been uniformly the case with the other viruses under consideia- 
tion The agent of pleuropneumonia is a filter-passing micro-organism 
which IS cultivatable on nonliving mediums (Nocard and Roux) 
Many viruses are prone to aflfect particular types of cells This 
fact IS emphasized in the use of the expression tropism m refeience 
to certain viiuses Thus the viruses of vaccinia, fowl-pox and mol- 
luscum contagiosum are said to be epidermotropic, while those of labies 
and poliomyelitis are neuiotropic m the same sense The selectivity 
of certain viruses foi paiticular cells of the host is one of then most 
striking attributes, and the idea of an exclusively intracellulai giowth 
would be consonant with this important fact 

In this connection it has lecently been stated that the quantity 
of active virus in herpetic lesions of the rabbit’s cornea is pi oportionate 
to the numbei of cells containing the chaiacteiistic inclusions (Good- 
pastuie), and the suggestion has been offered, with experimental evi- 
dence in support of it, that herpes viius is transmitted from a peiipheral 
focus of infection to the central neivous system by its active multiplica- 
tion within the axis-cylinders of nerves supplying the infected focus 
It seems probable also that the viruses of rabies and poliomyelitis may 
be propagated in the same way, the conception being that these viruses 
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are essentially intracellular parasites and may find a suitable environ- 
ment for proliferation within the cytoplasmic piocesses of nerve cells 
The lesions of the poxhke diseases of animals consist of a hyperplasia 
of cells to a greatei or less degree, together with various degenerative 
changes It has been observed that m the lesions of some of them 
(variola, vaccinia, fowl-pox) mitosis may take place m cells which 
contain specific inclusions On the assumption that the inclusions 
are a manifestation of the local presence of virus it would be logical 
to assume that such a division would give rise to two infected cells, 
thus spieading the virus without the necessity of repeated cellular 
invasion This is of theoretical interest m connection with those virus 
diseases which are characterized particularly by cellular proliferation, 
such as Rous’s sarcoma Lately Borrel described a specific substance 
situated intracellularly and extracellularly, m Rous’s sarcoma It is 
suggested that this substance may be formed primarily within the 
cells and subsequently discharged into the surrounding medium 

SUMMARY 

A review of the literature on virus inclusions discloses little uni- 
formity of opinion relative to then composition and significance The 
group of animal poxes (variola, vaccinia, sheep-pox, fowl-pox, mol- 
luscum contagiosum) presents morphologic evidence, which is lacking 
or inadequate in practically all other virus diseases, that the infective 
agent is a minute, rounded, uniform, micro-organism presumably 
capable of invading cells and of growing intracellularly According 
to this conception, in its intracellular situation it induces the changes 
characteristic of the infection These changes may be either an irritative 
hyperplasia, or a swelling, degeneration and necrosis In molluscum 
contagiosum and fowl-pox, at least, there is evidence that the cytoplasmic 
inclusions peculiar to these infections are composed of masses of these 
small bodies suspended in a hyaline matrix which is either the product 
of the cell or of the virus itself 

A reviewer of the subject of filtrable viruses cannot but feel regret 
that the term filtrable has come to be the only teim used as definitive 
of this group of pathogenic agents He feels it would be of greatei 
value to emphasize other characteristics of such agents which represent 
then activities and the effects Avhich they induce, rather than to hold 
tenaciousl) only to an expression of a single physical characteristic 
which has become more oi less trite He W'ould like to see some limit 
placed on the misuse of this group as a lepositor}’- foi all sorts of 
nondescript and ill defined conditions of unknowm etiolog) and indefinite 
patholog\ 

It would seem to be a better practice to exclude from the group 
of filtrable viruses, or to hold sub judice, those Inpothetic agencies 
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Avhich have not been filtered, which have not been shown to become 
reproduced at the site of the specific lesion which they cause, and which 
have not been demonsti ated to induce important changes of form or 
function in the cells on which they exert their specific action and with 
which they appear to be m some way intimately related 
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Notes and News 


University News, Promotions, Resignations and Appointments —The 
following fellowships in medicine have been awarded by the National Research 
Council Leon H Collins, Jr, biochemistry and pathology at the University of 
Pennsylvania, Herbert L Ratchffe, parasitology at the Johns Hopkins University, 
P Arthur Delaney, pathology at the University of Chicago, Eugene C Woodruff, 
pathology at Vanderbilt University 

Kenneth C Waddell, assistant professor of pathology, Albany Medical College, 
has resigned to accept an appointment in the medical service of the Presbyterian 
Board of Foreign Missions, m Brazil 

At Albany Medical College, Charles M Carpenter has been appointed research 
fellow m bacteriology, Ruth M Boak, instiuctor in bacteriology and assistant 
bacteriologist to the Albany Hospital Yvonne de la Pasture, instructor m 
pathology and resident pathologist to the Albany Hospital, and Charles E Martin, 
assistant m pathology 

George J Rukstinat, Eustace L Benjamin, Samual A Levinson, Chester C 
Guy, Francis D Gunn, Hamilton R Fishback and Paul G F Schmitt have 
been appointed coroner’s physicians of Cook County (Chicago) by Dr Herman N 
Bundesen, the first physician to be coroner m Cook County m sixty-five years 

Thomas B Haslan has been appointed associate professor of pathology at 
Baylor University, Dallas, Texas, and medical director of the Baylor Hospital 
Clinic 

At Stanford University, Claus W Jungeblut has been promoted from assistant 
professor of bacteriology to associate professor for five jears 

It IS reported that Werner Gerlach, Hamburg, has been appointed professor 
of pathology m the University of Halle 

At the University of Kansas, Raymond F Gard has been appointed instructor 
in pathology and resident pathologist to the Bell Memorial Hospital 

At the Harvard Medical School, John Reginald Cuff has been appointed 
research fellow in pathology and John Archibald Ferguson instructor m pathology 

Ella Sachs Plotz Foundation — According to the fifth annual report, twenty- 
one grants, totaling approximately $12,000, were made during 1928 Twelve of 
these grants were made to scientists in countries outside the United States In 
making grants, the trustees of the foundation favor researches directed toward 
the solution of problems in medicine and surgery or in branches of science bearing 
on medicine and surgery Grants may be used for the purchase of apparatus 
and supplies needed for special investigations, and for the payment of unusual 
expenses incident to such investigations, including technical assistance, but not for 
providing apparatus or materials which ordinarily are part of laboratory equipment 
Stipends for the support of investigators are granted only under exceptional 
circumstances Applications for giants should be made before May IS, 1929, to 
Dr Joseph C Aub, 69S Huntington Ave, Boston 

Fund for the Study of Influenza — The Metropolitan Life Insurance Com- 
pany has appropriated $10,000 00 for the study of influenza by the companj’s 
influenza commission, of which M J Rosenau is chairman 

Archives of Malignant Diseases — The American College of Surgeons 
Chicago, has appointed a committee to collect statistics bearing on the relation of 
heredity to human neoplasms Dr Bowman C Crowell, 40 East Erie Street 
Chicago, IS the chairman of the committee 
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Experimental Pathology and Pathologic Physiology 

Diabetes and Hyperthyroidism Elliot P Joslin and Frank H Lahey, 
Am J M Sc 176 1, 1928 

The analogy between diabetes and hyperthyroidism is emphasized and its 
importance m the interpretation of the symptoms, in the course of the disease 
and m the treatment is discussed The patient with hyperthjroidism, from 
physiologic, pathologic and statistical evidence, is somewhat more prone to diabetes 
than other persons, and for the remainder of his life should be so regarded, ■whether 
operated on or not 2 eek 


Cardiovascllar Findings in Women with Syphilis John H Arnett, 
Am J M Sc 176 65, 1928 

Tyvo hundred and fii'e female dispensari' patients with tertiarj sjphilis, twentj- 
five with secondary syphilis and seventy-eight wnthout this disease, as controls were 
subjected to a uniform examination, including, whenever possible, an electrocardio- 
gram and an orthodiagram Evidence was not found for the belief that, m the 
absence of definite evidences of cardiac impairment, syphilis by itself may produce 
cardiac enlargement In 3 2 per cent of the tertiary group, a diagnosis of aortitis 
was made and in 2 per cent a diagnosis of aortic regurgitation Arterial hyperten- 
sion was slightly more common m the tertiarj group, and arterial hypotension in the 
secondary group, than m the controls T-\\a\e deflects were frequently noted in 
the tertiarj group Tachycardia was more common in both svphihtic groups 
than in the controls Organic cardiovascular disease was not demonstrated in 
any of the patients with secondary sjphilis Priur 7t fv 


Nitrogen Elimination and the Residlal Nitrogen Filyction in the 
Urine Allan Winter Rowe and Bernard Emerson Proctor, Am 
J M Sc 176 103, 1928 

In certain states of disease, that portion of the urinary nitrogen which remains 
after the urea, uric acid, ammonia and creatinine fractions hav^e been deducted from 
the total definitely exceeds the limits characteristic of normal urine In a series 
of cases including both normal persons, as controls, and patients with a variety 
of diseases, the ammo-acid, hippuric acid and creatinine fractions were determined 
While m cases showing high residuals there were increases in these constituents, 
the total left an undetermined fraction to be accounted for Patients in whom the 
gonad and thyroid glands failed to function showed large increases m the creatinine 

Pearl Zeek 


Nitrogen Elimination and the Sulphur Partition Allan Winter Row'E 
and Bernard Evierson Proctor, Am J M Sc 176 114, 1928 

Further study of the nature of the residual nitrogen fraction m the urine 
reveals an increase in the neutral sulphur content in certain pathologic conditions 
above the lev^el shown by the controls, but this increase is not commensurate with 
the observ^ed increase m the undetermined nitrogen portion of the same urine 
Therefore, it seems evident that m cases of high residual nitrogen fractions, the 
increase is due not only to a larger percentage of the known materials usually 
present in small amounts, but also to the appearance of some other nitrogen- 
containing material of unknown origin and composition Pearl Zeek 
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The Capillary Pressure in the Toxemia of Pregnancy Isadore Mufson, 
Am J Obst & Gynec 15 800, 1928 

Mufson shows that there is not any characteristic morphologic picture to be 
found in the capillary bed corresponding with the normal or the clinical hyper- 
tension of pregnancy The capillary pressure is, however, shown to be a definite 
prognostic indicator , when high, it proves to be unfavorable to mother and fetus 
The capillary pressure following intravenous injection of magnesium sulphate 
shows a prompt reduction simultaneous with that of the brachial pressure, but 
the decrease is followed by a gradual return to the original reading 

A J Kobak 

Increase in Sugar Metabolism by the Ovarian Hormone A M Estes 
and W E Burge, Am J Obst & Gynec 15 847, 1928 

The results reported are based on the rate of sugar absorption by paramecia 
as influenced by the addition of graded amounts of ovarian hormone Washed 
paramecia were introduced into 500 cc of aerated lake water containing 500 mg 
of dextrose, and after thorough mixing this preparation was equally apportioned 
among five tubes One tube was kept as a control and the rest received 25, 75, 
100 and 200 mg of ovarian hormone, respectiveb The sugar content was analyzed 
twelve hours later, and found to be more and more decreased with the greater 
amount of hormone up to the amount of 200 mg , with this amount it was found 
slightly decreased This was assumed to have been due to a depressive action 
on the part of the large dose of hormone ^ j j<;obak 

Toxicm OF Intestinal Contents in Health and in Intestinal Obstruc- 
tion O H Wangensteen and Stanley S Chunn, Arch Surg 16 606, 
1928 

The content of the small intestines of several normal dogs and rabbits was 
injected intravenously, after Berkefeld filtration, into normal dogs and into the 
peritoneal cavity of rats Also the intestinal content taken from above and from 
below the level of intestinal obstruction was similarly injected into normal animals 
Of seventeen dogs thus receiving injections, two died, and in both of these the 
material injected was from the intestines of normal animals All the dogs were 
ill with listlessness, vomiting, diarrhea, salivation, stupor and coma Of thirty-six 
rats receiving the injections, eleven died Nine of these had received injections 
of intestinal contents from below the point of obstruction One died as a result 
of the injection of the normal content, and one as the result of the injection of 
material obtained from above the point of obstruction Fifteen rats received 
injections of the intestinal content of normal rabbits, and five died Of fifteen rats 
receiving injections of the content of the obstructed bowel, three died When the 
material was not filtered through the Berkefeld filter, it caused death in a great 
percentage of the animals From their experiments, the authors conclude that the 
normal intestinal content of both the dog and the rabbit is toxic on injection 
when submitted to the same treatment as the content of obstructed intestines 
The material obtained from below the point of obstruction m dogs was even more 
toxic than the material obtained proximal to the obstruction Enzer 

Contraction of the Gallbladder in the Common Bullhead (Ameiurus 
Nebulosis) G M Higgins, Arch Surg 16 1021, 1928 

With proper aerating of the fish, it was possible to open the animal and 
observe the biliary tract and its response to the mtraduodenal injection of cream 
and egg yolk This injection elicited almost at once an active gastro-intestinal 
peristalsis and antipenstalsis After about one hour and fifteen minutes, increased 
tonus m the gallbladder was apparent , this was followed by waves of contraction 
that emptied the contents into the common duct The evidence points to an active 
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contraction of the muscle in the wall of the gallbladder, the degree of contraction 
varj'ing according to the gastro-intestinal absorption of fat Duodenal peristalsis 
and intra-abdominal pressure are not factors in the discharge of bile from the 
gallbladder ^ 

The Metabolism or Liver Tissue from Rats or Difierent Ages J A 
Hawkins, J General Physiol 11 645, 1928 

A study of the respiration, aerobic glycolysis and anaerobic glycolysis of the 
livers of rats of various ages did not show differences for the first two processes 
In the livers of old and normal adult rats there was practically no anaerobic 
glycolytic activity, but there was some in the livers of very young rats This 
accords with the writer’s view that the glycolytic activity of a tissue is a function 
of Its rate of growth jj g Eggers 

Changes in Blood Dextrose in Rabbits After Intravenous Injections 
OF Histamine Maud L Menten and Helen M Krugh, J Infect Dis 
43 117, 1928 

The convulsions and anaphylactic shock produced by lethal doses of histamine 
in the rabbit may be accompanied either by no appreciable change in the blood 
dextrose or bv a maximal hyperglycemia 

The experiments reported indicate that allergy is not a factor in the production 
of agonal hyperglycemia Authors’ Summary 

Insulin of the Pancreas Following Intoxication of Rabbits whth Para- 
typhoid B Filtrate and Dtsentery Bacilli Maud L Menten and 
Helen M Krugh, J Infect Dis 43 121, 1928 

Single intravenous sublethal injections of paratyphoid B filtrates do not 
appreciably alter the insulin content of the pancreas, as demonstrated by com- 
parative biologic assays m test rabbits 

The hypoglycemic potency of the insulin extract of the pancreas from rabbits 
in which injections of B dysentcnac (Shiga) had caused a prolonged fatal toxemia 
and hyperglycemia w-as slightly diminished Authors’ Summary 

The Association of Bow'EL Disease avitii Vitamin C Deficiency F P 
Mackie and G D Ciiitre, Indian J M Research 16 77, 1928 

Monkeys on a diet deficient m or lacking vitamin C become debilitated and 
anemic, lose weight rapidly and generally suffer from a terminal fatal dysentery 
Definite signs of scurvy appear in most of the animals This scorbutic condition 
can be checked by the administration of orange juice or by a return to a normal 
dietary, provided it is not advanced When once the scorbutic condition is well 
established, this treatment cannot be depended on to save the animals’ lives The 
postmortem signs are most marked in the large intestine, wdnch show's a succession 
of changes suggestive of local poisoning These signs vary from local congestion 
and thickening of the mucous membrane to a condition indistinguishable from 
ulcerating and sloughing dysentery The morbid histology suggests degenerative 
changes due to the action of a toxin, to which inflammatory' changes are added 
secondarily Specific excitants of dysentery such as amebas or dysentery' bacilli 
are not found in the large majority of cases The commoner fecal flora, in some 
cases, are found to have invaded the living tissues of the bowel wall, and this 
suggests that the toxic changes observed are the effect of such bacteria acting 
on tissues devitalized by the ill-balanced dietary These changes appeared in the 
alimentary' canal m all animals kept on a diet deficient in vitamin C whether given 
infective sprue material or not Monilia were not found to have invaded the 
diseased areas, nor can the changes be attributed to their action A defective 
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dietary by itself powerfully predisposes to bowel derangements and acts probably 
by reducing the natural resistance of the intestinal epithelium to the invasion of 
bacteria or their toxins Authors’ Summary 


Studies oy the Physiology and Pathology or the Gaseous Exchange 
IN thl Tuberculous F Pomplun, Ztschr f Tuberk 50 387, 1928 

The color of the blood is not an indication of the amount of oxygen absorbed 
The ox 3 'gen values of the venous blood of patients with far advanced tuberculosis 
are decreased This decrease is parallel with this calculated relative deficit of 
oxygen The blood of patients with far advanced tuberculosis shows higher carbon 
dioxide values than the blood of those with less advanced tuberculosis Low 
oxygen values are frequently found in the presence of high carbon dioxide values 
Patients with artificial pneumothorax do not show any deviation from the normal 
Analyses of arterial blood yielded essentially similar results Max Pinner 


Influence of the Thyroid on the Regeneration or Corneal Epithelium 
M Minowada, Acta Dermat 11 437, 1928 

In thyroidectomized animals, epithehalization of the surface of the cornea is 
delayed as compared with the process in controls treated with thyroid substance 

Differential Diagnosis of Glycosurias Y Akerren, Upsala Lakare Forh 
34 341, 1928 

In seven healthy or convalescent subjects, three patients with glycosuria who 
showed normal fasting blood sugar value from the start, and two patients with 
diabetes with remission, Akerren found the fasting blood sugar value normal 
during and after a special diet consisting of the usual mixed diet with at least 
400 Gm of bread and at least 100 Gm of sugar daily (the sugar in the usual 
food not included) He says that examination along these lines may be considered 
a function test of the carbohydrate metabolism of the organism A patient with 
glycosuria who maintains a normal fasting blood sugar value under this forced 
carbohydrate intake shows complete carbohydrate tolerance and may be regarded 
essentially as a normal organism with respect to carbohydrate metabolism 


Pathologic Anatomy 

Spontaneous Heart Rupture A B Davenport, Am J M Sc 176 62, 
1928 


Statistical data are given in reports of ninety-two cases of heart rupture col- 
lected from the literature and the following conclusions drawn Spontaneous 
rupture of the heart is a disease of the aged, occurs most often on the anterior 
surface of the left ventricle and, in the aged, is practically always the result of 
coronary disease with infarction 

Pearl Zeek 


Frequencv and Distribution of Fossa Pharyngea in Human Crania 
Henry B Collins, Jr , Am J Phys Anthrop 11 101, 1927 

Human craniums to the number of 9,135 m the U S National Museum were 
examined, and the frequencj of the fossa pharyngea noted As to sex, the fossae 
were distributed as follows females, 6 55 per cent , males, 4 98 per cent , children, 
both sexes, 5 35 per cent The Melanesians show the highest frequency of the 
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fossa, the white races, the lowest Amons American Indians the highest fre- 
quency IS found among the Shoshoncan-speaking tribes, followed closely by the 
Sioux, Apache, and other Plains tribes, and the Aleutians The Eskimos show 
the lowest frequency of anv American group Author’s Abstract 

Sex Ditterences in the Pathologic Picture or Seehilis Aldrld Scott 
Warthin, Am J Syph 12 301, 1928 

In a summarj of the differences in the pathologic changes of syphilis in the 
two sexes, the most striking facts presented are those hearing on the relatively 
greater immunity of the female to this infection than the male possesses This 
immunity is shown particularly in the case of the heart, aorta, central nervous 
system and ovary On the other hand, the pathologic lesions of latent syphilis in 
women are usuallj more extensive in the liver, pancreas, suprarenals and rectum 
than in men, but severe clinical forms of these visceral lesions are relatively 
infrequent when compared to the severe forms of cardiovascular syphilis and that 
of the central nervous system m man The general aspects of syphilis in the 
female, therefore, tend to be much milder than in the male Woman’s relatively 
greater immunity to syphilis is most strikingly shown during the child-bearing 
period During this time she may not have any clinical symptoms of syphilis, 
and the Wassermann reaction may be negative Nevertheless, such an apparentlj 
normal woman mav bring sjphihtic children into the world, and the placenta, 
umbilical cord and fetal tissues of her progeny may show spirochetes in enormous 
numbers The production of a sjphihtic child may be the only diagnostic fact 
that can be determined Not until the menopause approaches may signs of syph- 
ilitic lesions and a positive Wassermann reaction appear It is this aspect of 
syphilis that makes the problem of this disease of such tremendous sociologic 
importance Many reasons have been advanced in explanation of this immumtj 
in women differences in the character of the serums in the two sexes, that of 
women having greater protective pow'er against the spirochetes , greater degree 
of lymphocytosis, protective action of the thyroid and other endocrinal secretions 
in women , differences in habits of the two sexes , conceptional protection through 
chorionic proteins, etc The facts stand out, however, that in addition to a gen- 
eral modification of the disease as affecting the body as a whole, there is also in 
the woman a marked localized resistance to syphilis m certain organs and tissues 
It is difficult to explain the exemption of the o\ary in any other way, when it is 
known that the male sex gland has an especial susceptibility to syphilitic injurv 
It does not seem possible that evidences of syphilis in the ovary is being missed , 
it IS much more reasonable to believe that syphilitic lesions do not occur in the 
ovary If they do, they must be totally different from those seen in other organs 
All in all, one can only surmise that there is some deep-seated biologic sex 
difference — a genetic, inherited, sex-hmited resistance on the part of the ovary to 
the presence of the spirochete It might be that Spnochacta pallida is a patho- 
genic descendant of some harmless spirochetal form inhabiting the female body 
ages ago, and that m consequence woman establishes a more comfortable partner- 
ship with this organism than does man Such a theory does not, however, explain 
a higher degree of immunity of the woman during the period of child-bearing, 
and the apparent increase of immunity as the result of conceptions Whatever 
may be the explanation of woman’s relative immunity to this infection, whether 
one or several of these factors contribute to it, the important fact remains that 
syphilis manifests itself in the female almost as if she were another animal species 
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In regard to this sex-difference m reaction to infection with Spirochaeta palhda, 
there center not only grave sociologic problems but also the most diffcult practical 
problems m the diagnosis and treatment of syphilis Author’s Summary 


Massive Collapse (Atelectasis) Associated with Pulmonary Tubercu- 
losis AND Tumor Edward N Packard, Am Rev Tuberc 18 7, 1928 

Five cases are cited which exhibited the signs and symptoms of massive col- 
lapse, but in none of these did an operation precede the development of the atelec- 
tasis Four of these patients had chronic pulmonary tuberculosis One case was 
complicated by carcinoma, and one patient had a tumor of the lung Autopsies m 
two of the cases showed that the collapse of lung tissue was due to bronchial 
obstruction Massive collapse of the right lung may be one of the causes of 
acquired dextrocardia Rapid, massive pulmonary fibrosis of a lobe or of the 
whole lung is probably etiologically a massive atelectasis j 


Nodular Goiter with Hyperthyroidism H M Thomas, Arch Surg 16 
117, 1928 

In thirty-two cases of nodular goiter presenting clinical symptoms of hyper- 
thyroidism, sections revealed areas of hypertrophy and hyperplasia A close 
parallelism can be traced between the degree of morphologic change and the 
seventy of the symptoms In this senes of nodular goiters, the only difference 
between them and true exophthalmic goiter seems to be one of degree The con- 
clusions fit in with Rienhoff’s hypothesis 1 ^ TTmt-pt? 


Obstructive Massive Atelectasis of the Lung P N Coryllos and 
G L Birnbaum, Arch Surg 16 501, 1928 

The authors offer this definition of the condition “Obstructive massive 
atelectasis of the lung is a febrile complication which appears within a few days 
after operation, generally on the abdomen, and is always due to a more or less 
temporary but complete obstruction of the bronchus and followed by the more 
or less complete absorption of vesicular air in the corresponding portion of the 
lung, thus giving the organ the structure of a fetal lung It is especially and 
often conclusively characterized by the clinical symptom of a unilateral, pul- 
monary consolidation with displacement of the mediastinum and the heart toward 
the affected side The prognosis is generally favorable, and ends in lysis or 
crisis The treatment is bronchoscopic aspiration of the obstructing mucus as 

early as possible ” t- 

N Enzer 

Adenomyoma or the Stomach J H Woolsey and R J Millzner, Arch 
Surg 16 583, 1928 

At operation for what was suspected to be a jejunal ulcer, a small ringlike 
thickening was found on the anterior surface of the pylorus This was excised 
and examined Grossly the mucosa was normal over the area of thickening, and 
the transverse section through it gave the picture of an old callous ulcer Micro- 
scopic examination revealed intact, essentially normal mucosa, a thick, fibrous 
submucosa, and adenoma scattered throughout the submucosa and musculans 
The glands were of three types— more or less undifferentiated ones, glands resem- 
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bling pancreatic acini, and others resembling Brunner’s glands Between the 
glands were narrow strands of smooth muscle which more or less surrounded 
the aheoli 

The condition of adenoniyoma of the stomach is undoubtedly a heterotopia 
developing from epithelial buds or diverticula, the commonest form of which is 
an accessory pancreas One of the interesting statements in the article is that 
the alveoli open into ductlike structures, which eventually communicate with the 
lumen of the stomach This is interesting because the reviewer made serial sec- 
tions on two accessorj pancreases found in the w’all of the ileum, and was unable 
to find any communication with the lumen, although there were several distinct 
duct structures in the nodules So far, the malignant degeneration of the tumors 
has not been described except m reports of three cases of accessory pancreas 

N Enzer 

Blood in the Cerebrospinai Fluid, Ci imcai Data C Bagiev, Arch 
Surg 17 39, 1928 

The most interesting and important part of this paper lies m the report of 
twentj'-sev en cases in which bloody cerebrospinal fluid was present with various 
types of underhing lesions Five of these patients had cerebral aneurysms In 
the majoritv% the hemorrhage w’as due to trauma The presence of blood in the 
spinal fluid constitutes a meningeal irritant, and the symptoms depend on the 
degree of hemorrhage These may range from slight headache to severe con- 
vulsive seizures and loss of consciousness The symptoms may subside as the 
blood IS absorbed, but the irritation mav be sufficiently severe to cause a connec- 
tive tissue proliferation and blockage of the foramina 2^^ Enzer 

Fat Embolism, Incidence at Post Mortlm E P Lehmvn and R F 
AIcNattin, Arch Surg 17 179, 1928 

In a previous article (Arch Surg 14 621, 1927) the authors concluded that 
the fat found as embolism m iiontraumatic cases probably appeared by the coales- 
cence of the ultramicroscopic particles of fat normally appearing in the blood 
plasma This coalescence was attributed to a breaking down of the physiologic 
emulsion from ph 3 sical or chemical changes m the blood, and w'as produced 
experimentally in the living dog bj’- the administration of ether Because of the 
generallj accepted observation that if fat embolism occurs it will be seen in the 
lung, the lungs of fifty unselected patients were examined for fat Intracapillary 
globules of fat were diagnosed as fat embolism Most of these were large enough 
to plug capillaries, and the degree of embolism was graded according to the 
amount found in a section It seems possible that a source of free fat in the 
blood stream may be the distribution of fat-contaming leukocytes With one 
exception, wherever leukocjtes were filled with fat, embolism also occurred 
Definite fat embolism occurs in more than half of all lungs examined at autopsy 
About half of the lungs in which fat embolism occurs are from patients m whom 
there has been no history of trauma In a small proportion of cases in which 
definite trauma is recorded, emboli could not be found on a single examination 
Fat embolism is found in an overwhelming proportion of lungs from patients 
subject to injury or operation Fat embolism occurs in more than half of the 
miscellaneous diseases without historj or trauma The presence of fat embolism 
m tlie lung after trauma does not justifj' the conclusion that such fat has been 
caused bj' the trauma, or that it has caused death 


N Enzer 
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ArteriovenotjS Aneurysai or the Brain W E Dand\, Arch Surg 17 
190, 1928 

Eight arteriovenous enurysms of the brain are presented, and twenty-two 
cases from the literature Arteriovenous aneurysms of the brain are similar to 
those elsewhere in the bodj , except that traumatic arteriomenous aneurysms prob- 
ably do not occur in the brain, because large arterial and venous trunks are not 
in apposition There are two of these types of arteriovenous aneurysms, one in 
which an anomalous vessel of congenital origin establishes a direct end-to-end 
communication between an artery and vein, the other m which a network of 
vessels, a so-called angioma, is interposed between an artery and one or several 
veins A capillary bed between the artery and vein is lacking in both types , the 
arterial blotid passes directly into the veins They constitute 1 per cent of a 
series of tumors of the brain Hemorrhage was present in 40 per cent of these 
aneurysms Ej^^er 

Ascariasis of the Gallbladder Charles Bruce Mortox, Arch Surg 
17 324, 1928 

The literature was searched for reports of cases of ascariasis of the gall- 
bladder Seven cases were found, and five have been briefly summarized A 
case of temasis of the gallbladder was found and also summarized It was 
similar in many respects to the cases of ascariasis All cases had been diagnosed 
only after operation or necropsy A case of ascariasis of the gallbladder which 
I encountered has been described, and the condition discussed in relation to its 
etiology, diagnosis and treatment It was pointed out that the disease is rare 
and difficult to diagnose Furthermore, the treatment is surgical, and cholecystec- 
tomy IS probably the operation of choice Anthelmintics are indicated for 
prophylactic and postoperative use The history of ascariasis m a patient with 
signs of cholecystic disease should always suggest the possibility of ascariasis 
of the gallbladder Author’s Sumaiary 

Siaiple, Nonspecific Ulcer of the Colon M E Barron, Arch Surg 
17 355, 1928 

Those ulcers not due to any known specific cause are considered m this article 

Fifty cases collected from the literature arc reported m detail, and the author 

adds three cases from his own experience The ulcers may be single or multiple, 

and may occur anywhere m the colon Thirtj-one of these ulcers were in the 

right portion of the colon In this series, they were much more common in 

males The diagnosis may be suspected from a history of persistent localized pain 

and with the aid of the x-rays This may show a perforating defect or an 

encroachment on the lumen by a mass This mass is inflammatory and must be 

carefully distinguished from malignant disease The diagnosis is usually made 

after perforation when an exploratory operation is performed Barron thinks 

that these ulcers should be classed with the peptic ulcers and are related to 

them by a common etiologj ^ 

N Enzer 

“Stream Line” Phenomena in the Portal Vein and the Selective Dis- 
tribution OF Portal Blood in the Liaer G H Gopher and B M 
Dick, Arch Surg 17 408, 1928 

By injecting trypan blue into the tributaries of the portal vein of dogs, the 
authors demonstrate that the site of its deposit m the liver wall depend on the 
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vessels into which injection is made Thus when injections of the dye were made 
into a vein on the lesser curvature of the stomach or into a branch of the splenic 
vein, it stained only the left half of the livei The veins of the upper part of 
the duodenum, head of the pancreas and jejunum carried the dye to the right 
lateral lobes Those from the colon distributed the d>e to all parts of the liver, 
but more particularly to the large lobe on the left By a process of transillumina- 
tion of the portal vein, the authors were able to demonstrate that three streams 
of blood are present in that vein, and that they correspond to the drainage from 
the three regions previously mentioned It would seem, therefore, that certain 
areas of the liver are supplied by blood from fairly well-defined mtra-abdominal 
regions and that the blood from one region does not mingle with that from 
another either in the portal vein or in the liver Fnwfr 


Carcinoma of the Islands or the Pancreas Hvperinsulinism and 
Hypoglycemia William Tiialiiimer and Francis D AIurphi, J A 
M A 91 89, 1928 

After two and a half years of gradually increasing seientj of sjmptoms, 
the patient developed a state of almost constant scmistupor accompanied by 
frequent convulsions and marked hjpogljcemia until death followed, apparcntlj 
from exhaustion At necropsj' the only significant pathologic lesion found was 
a small primarj tumor of the pancreas Its microscopic appearance indicates that 
it originated from the cells of the islands of Langerhans, and that the tumor 
is either a carcinoma of a low grade of malignancy or else an adenoma It is 
believed that the active secretion of insulin by these tumor cells caused a hjper- 
insulmism which resulted m hypoglycemia and, finallv, in death 

Authors’ Summary 


Recovera of Human 0\a irom Uterine Tubes Edgar Allln, J P 
Pratt, O U Newall and Leland Bland, J A M A 91 1018 1928 

This report records the recovery of se\en ova from the uterine tubes, among 
them one set of twins and one case of internal migration of an o\um from one 
ovary to the other tube One ovum was recovered on the twelfth, four (including 
the twins) were recoiered on the fifteenth and two w'ere recoiered on the 
sixteenth day of the menstrual cycle The last two showed signs of degeneration, 
and further correlation of their condition wuth the histology of the corresponding 
corpora lutea may place their time of ovulation earlier in the cycle 

Authors’ Summara 


The Pathologa of the Membranes of Brain and Spin al Cord Thor 
Rothsteik, L W Avera and R Richter, J Infect Dis 43 1, 1928 


The cells of the dura and of the pia-arachnoid form a syncytial membrane 
spinning through the whole thickness of the respective meninges, w'hich demon- 
strates that the original mesenchymal syncytium remains permanent through 
life, so far as dura and pia are concerned The so-called “membranes” of the 
meninges, instead of being onlj supporting structures, are protoplasm having the 
constituents for highly important functions 

The so-called surface endothelium forms an integral part of the syncj'tium 
and has fibroblastic characteristics 


Reticulum consist of protoplasm with cjtoplasmic fibrillae In the protoplasm 
W'hich contains or accompanies the reticular fibers, mitochondria can be demon- 


strated Fibrogha is formed from the 
also arise from cytoplasmic fibrillae 


cytoplasmic fibrillae, and collagenic fibers 
Authors’ Summara 
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Studies on Scurvy Arthur W Meyer and Lewis McCormick, Stanford 

University Press, 1928, pp 1071 

The SYMPTOMATOLOGY AND GROSS MORPHOLOGY OP EXPERIMENTAL ScURVY 

IN THE Guinea-Pig Arthur W Meyer 

As far as the gross lesions regarded as diagnostic of experimental scurvy m 
the guiiiea-pig are concerned, the author adds little except that the presence of 
fatty degeneration in the liver and absorption on the roots of the molar teeth, 
with the possibility of depressing the posterior or all of the molars, are constant 
morphologic signs The extent of depression that is possible always is greatest 
111 the last molars and decreases from back forward Outwardly evident lesions 
in the bones and joints usually are absent in the mature gumea-pig, and such 
animals may show evident signs of pain without the presence of swollen or tender 
joints and without hemorrhage in the extremities They also may be active and 
apparently unaffected and yet have extensive hemorrhages and may have suffered 
considerable absorption on the roots of the molars and in the atyeoli Some sub- 
cutaneous and muscular hemorrhage is almost always present somewhere at the 
time of autopsy, and duodenal, cecal and vesical (urinary) and paravesical hemor- 
rhages are common The stomach and, in fact, the entire intestinal canal, usual!}" 
contains little food, and I have come to regard the lack of appetite and interest 
m food and also the lessened activity among the earliest signs of the existence 
of the scorbutic condition An entire lack of interest in food always was an 
absolute indication of death within a few days no matter how well the animal 
seemed or how active it was Increasing inactivity and weakness and increased 
loss m weight and appetite usually enabled one to forecast the approximate time 
of death except for the advent of sudden complications The new observations 
on the gross pathologic condition of experimental scurvy in guinea-pigs here 
reported are the highly nervous condition of some of the animals, the recoverv 
of health of young pigs after a condition of complete helplessness in the posterior 
half of the body , the occurrence of permanent locomotor disabilities , shortening 
of the roots of the teeth by absorption so that the molars can be depressed below 
the level of the gums , the occurrence of pronounced gaseous distention of the 
stomach in some animals, and pseudopneumonic lesions m the lungs of others , 
fatty change, even to whiteness, especially of the liver, to a lesser degree of the 
suprarenals, and microscopically also in other organs, as will appear in part II, 
necrotic areas m both liver and suprarenals , degenerative changes in and fibrosis 
of the costal cartilages even m regions remote from the costochondral junctions 

The Minute Morphology of Experimental Scurvy in the Guinea-Pic 
Arthur W Meyer 

Hemorrhages were noted rarely in the skin, almost unnersally somewhere in 
the subcutaneous tissues, commonly m the muscles, the urinary bladder, the 
periostea, the periodontia, many glandular organs, and the lungs, stomach and 
intestine Thej Yvere also seen m the gallbladder, the brain, spinal cord, posterior 
root ganglions and the nerve trunks Intragmgival and mtra-articular hemor- 
rhages were not observed The marked fatty infiltration and degeneration evident 
grossly in the liver and sometimes also in the kidney w^ere found present micro- 
scopically in the kidnej, the suprarenal, and even m the lung and the peribronchial 
cartilages, the pancreas, some skeletal muscles, and the w-alls of a blood vessel 
Gegenerative changes other than fatty changes, resulting in the complete loss of 
substance, w'ere observed m the cartilages, bones, teeth, muscles, many glandular 
organs and also m the central, the peripheral and the sympathetic nervous systems 
This widely distributed liquefaction of the cytoplasm and cell w"alls results in 
destruction of cartilage cells and of the cartilaginous matrix, at least m the costal 
cartilages , m the detachment of the periostea and periodontia , m reduction m the 
caliber of the bones, and in both the caliber and the length of the implanted 
portions of the teeth It may effect not onl} the separation of ununited epiphjses 
and loosening of the teeth, but the complete destruction of the parenchjma of 
some areas in the glandular and other organs, m desquamation of the mucosa 
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and of renal epithelium, and in complete disintegration of the walls of blood 
vessels In addition to the fatty and lytic changes, coagulativc changes, such 
as extreme waxy degeneration in the muscles, were also noted in glandular and 
nervous tissues The only prohlerative changes noted occurred in the costal 
cartilages and concerned an increase in caliber at the region of the costochondral 
junctions and an invasion of connective tissue into areas of degeneration Necrotic 
areas on the surface and in the substance of the liver were occasionally observed, 
but perhaps were wholly unrelated to scurvy Vacuolation was common in man\ 
organs, and fenestration up to a marked degree was observed, especially in muscle, 
bone marrow, the pulp of the teeth, and also in the cord and brain 

Some Characteristics or the Blood or the Guinla-Pig in Experiment \ i 
Scurvy Lewis M McCormick 

Definite cytological changes occurred in the blood of guinea-pigs with experi- 
mental scurvy These changes became evident after the pigs were on the author’s 
scorbutic diet for ten days They consist of a decrease m red blood cells, hemo- 
globin and color index, an “apparent” decrease in fragility, a relative decrease in 
the number of lymphocytes, an absolute increase in polymorphonuclears and 
an increase in reticulated and nucleated red blood cells and leukocytes Ihe 
eosinophil, basophil, monocjtc and transitional cell counts were not considered 
characteristic of scurvy Authors’ Summary 


Congenital Aneurysm or the Cerebral Arteries F Green, Quart J 
Med 21 419, 1928 


From 1922 to 1927 at St Bartholomew’s Hospital, London, nineteen bodies 
at autopsy presented basal cerebral aneurysms, and in seventeen death was due 
to their rupture Five of these were embolic and associated with malignant endo- 
carditis , tw'o were associated with extensive arteriosclerosis, and tw'clve w ere 
congenital In three bodies two aneurysms were found, and in one three saccular 
dilatations were seen on various branches of the circle of Wilhs The aycrage 


age of death in the embolic type yvas 25 years, in the sclerotic type, SS and 
in the congenital type, 43 The average age at death from lenticulostriate and 
pontile hemorrhage yvas 58 years The three reports under consideration con- 
cerned a single yvoman, aged 30, yvho lived for six yveeks yvith leakage from 
a saccular aneurysm of the right middle cerebral artery, a married yvoman, 
aged 49, who died tyvo days after the onset of bleeding from an aneurysm identical 
yvith the foregoing one, and a man, aged 21, yvho had suffered repeated attacks 
of headache and loss of consciousness Death occurred in the last patient fifteen 
hours after the last attack, and at autopsy three aneurysms yvere found associated 
yvith coarctation of the aortic isthmus, a bicuspid aortic valve and fenestrated 
mitral cusps Histologically, the essential changes in the aneurysm yvalls yvere 
atrophy and connective tissue replacement of the media occurring frequentl> at 
a single point in the circumference and associated yvith splitting of the elastic 


lamina and subendothehal hyperplasia of the intima 


George Rukstin-vt 


Lipoma, or Cerebrieorm Type A Botto-Micc\, Gazz d Osp 49 451, 
1928 

A rare type of lipoma in a married yvoman, aged 25, is leported by Botto- 
Micca The case is interesting chiefly from the clinical side The tumor, yvhich 
yvas located on the back between the tyvelfth dorsal and the third lumbar vertebrae, 
consisted of a roundish yelloyv mass, about 10 cm, long, 7 cm wide, and 1 cm 
thick, yvith an oily serous excretion When first discovered by the mother, yvhen 
the daughter yvas 14, it had about the same size and appearance as shortly 
before the operation, eleven j^ears later Its peculiarity consisted in the fact 
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that It was composed of several dozen lobes, separated from each other by deep 
furrows, which gave to the mass the same appearance as the surface of the brain 
At a distance of from 0 5 to 1 0 cm , there were a few isolated lobules The 
patient recovered rapidly from the operation and when seen more than a year 
later was in excellent health, having gamed 8 Kg in weight 

Healixg Processes in Pulmonary Tuberculosis P Huebschmann, Beitr 
z Kim d Tuberk 68 718, 1928 

Small apical lesions of the acinous type heal frequently by the formation of a 
thin fibrous scar which fits itself into the surrounding alveolar structure The 
neighboring alveoli, which have lost their elastic fibers, are usually emphysematous 
This IS the reason that such processes may not leave any roentgenologic signs The 
disappearance of other roentgenologic shadows is frequently due to the absorption 
of perifocal exudate Larger bronchopneumonic foci may heal only by encapsula- 
tion and fibrous replacement of the caseous center Max Pinner 


The Action of Cement Dust on the Lungs F Schott, Beitr z Kim d 
Tuberk 69 43, 1928 

According to clinical and roentgenologic observations and experiments on 
rabbits, the following conclusions are reached Inhalation of cement dust over a 
period of years may produce chronic catarrh, bronchitis and emphysema with 
alterations m the hilum Actual disease does not occur before an exposure of at 
least ten years Pneumonoconiosis produced by cement is more benign than 
chahcosis , it does not favor the development of pulmonary tuberculosis 

Max Pinner 


The Distribution and the Origin of Connective Tissue in Pulmonary 
Tuberculosis A Sega, Beitr z Klin d Tuberk 69 403, 1928 

Connective tissue is produced m the lung m three fundamentally different forms 

(1) heavy and dense sclerosis with rich vascularization, (2) nodular fibrosis, and 

(3) annular fibrosis The connective tissue arises from interalveolar septums and 

from the interlobular, subpleural, perivascular and peribronchial tissue The 

genesis from interalveolar septums and from interlobular connective tissue occurs 

chiefly in annual and nodular fibrosis The other types of origin lead chiefly to 

vascularized sclerosis ,, t-. 

Max Pinner 


A.N UxusuAi Thiroid Tumor W Rotter, Centralbl f allg Path u path 
Anat 42 289, 1928 

A woman, aged 41, had two masses the size of hen’s eggs removed from 
the thyioid gland Microscopically, these proved to be polymorphocellular 
sarcomas with spindle cells predominating Scattered throughout were numerous 
adenomas and spots of necrosis The lumens of the veins in the tumors were 
filled in many instances with sarcoma growths Seven years later the woman 
broke her elbow and arm, and because of progressive swelling of the shoulder 
exarticulation was done Gray-red tumor masses were found at the neck of the 
humerus and in the surrounding soft tissues Microscopically, the tumor masses 
had the following components colloid struma adenoma tralieculare with solid 
cordhke strands, small and large epithelial collections, partly solid and partlj 
cystic , papillary fibro-adenoma , cylindric cell carcinoma , squamous cell carcinoma 
W'lth definite pearly formation, and spindle cell sarcoma In accounting for the 
squamous cell elements, the author cites Klopple, who saw' such cell nests in the 
tlnroid, and Wegelin, w'ho saw' squamous cell metaplasia in thyroid adenomas and 

the possibihtj of change m cell tipe in a metastasis ^ ^ 

George Rukstixat 
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Melanotic Pigmentation or the Epicardium F Matzdorfi, Cciitralbl 
f allg Path u path Anat 42 294, 1928 

The deposits were found in two patches varjnng in size from that of a linseed 
to that of a bean in the right ventricle in a man, aged 83, m multiple small 
dark-brown scale or shmgle-hke collections in the left \entriclc m a woman, 
aged 59, and on the right \entricle of a man, aged 40 In the first and third 
instances, chromatophores were found in the endothelial lajer of the epicardium 
and between it and the subepicardial fat tissue, in the second case, they were 
found between the epicardium and the muscle According to the author, his is 
the first communication dealing with this pigment m the epicardium of man, but 
he points out the relatne frequency of endocardial deposits m sheep m which 
a mixture of races has led to degenerative changes Glorgl Rukstinat 


Extensive Myocardial Necrosis Following Iiiuminating Gas Poison- 
ing H Tesservux, Ccntralbl f allg Path u path Anat 42 344, 1928 

A woman, aged 69 found unconscious from illuminating gas poisoning, was 
given metrazol and lobehn, artificial respiration by the Draiger apparatus and 
relieved of 350 cc of biood bj venesection Three da 3 S later she died, and at 
the autopsy there w’ere found confluent bronchopneumonia of the left lower lobe , 
Symmetrical gray-brown spots of softening m the globus pallidus and suggillations 
and petechial hemorrhages mingled w'lth light jcllow' spots of necrosis m the left 
ventricle of the heart Microscopically, the myocardium exhibited loss of nuclei 
and eosinophilic staining single muscle cells and bundles swollen and without 
cross-striations and m the ycIIow' places medium sized fat droplets Collections 
of polymorphonuclear leukocytes bordered such places The blood vessel wails 
were e\erywhere normal, and bacteria w'ere not seen m gram stains 

George Rukstin\t 

The Strength or the Capii lary Wall and Cm’illary Hemorrhages 
M Volterra, Kim Wchnschr 7 1464, 1928 

The idea that the strength of the normal capillary' is dependent on the endo- 
thelial cells does not rest on an anatomic basis Fragility of the endothelial cells 
does not cause rupture of the capillary w’all and capillary hemorrhage An envelope 
of connective tissue, which is an essential part of the capillary wall, provides the 
resistance against rupture The anatomic basis for capillary’ fragility or for am 
capillary hemorrhage is an mjun of the connective tissue ad\entitia of the 

capillary Althor’s Summary 


Changes in the Kidneys in Diabetic Coaia and Death from Uremia 
After Treatment w'ith Insulin E T Krals and H Selyf, Klin 
Wchnschr 7 1627, 1928 


Autopsy’ on three patients shoYved the kidney's to be sw’ollen, y ellow' as w'lth fatty 
changes and moist as though edematous The histologic examination confirmed 
the general diagnosis of fattv changes in the kidney’s of one patient, but in the 
other tw'o patients, these were practically' absent There Yvere hydropic changes 
and necrosis of the convoluted tubules The anemia, especially’ that of the cortex, 
was especially notew'orthy The authors believe that after treatment with insulin 
the diabetic coma became a uremic coma, and that the kidnev changes probably' 
W'ere an early' stage of a glomerulonephritis P Hirscii 


Congenital Defects or the Radius and Ear and Facial Paralyses 
Erik Essen-Moller, Ztschr f Konstitutionslenhre 14 52, 1928 

In a girl, aged 6 weeks, the author records the occurrence of asymmetry' of 
the face due to paralysis on the right side associated Yvith furrow'ed, blunt tipped 
tongue, apical attachment of the frenulum, bilateral ranula, absence of the muscles 
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of the left ear, absence of the left auditory canal, and deformity of the left upper 
extremity consisting of kinking of the humerus, ankylosis of the elbow and 
terminal joint of the third left finger, complete absence of the radius and the 
phalanges of the first two fingers The variations m facial expression due to 
the paralysis are portrayed The left upper extremity is carried bent at the elbow 
with a radial deflection and pronation of the hand A review of 200 instances 
in the literature is included Some of the small bones of the wrist are absent 
in most instances Defects of the ear were present in 20, facial paralysis was 
observed m 100 The latter condition is regarded as a disturbance of the 
peripheral neuron The frequency of the occurrence of this condition m the 
Women’s Clinic was 4 among 17,000 new-born infants The condition may be 
bilateral The etiology is somewhat indefinite, internal and external causes such 
as heredity, phylogenetic radial developmental defects, solitary and multiple 
genetic irregularities, as well as intra-uterine factors of pressure, faulty embryo 
enclosures and toxic substances were discussed The author is inclined to dis- 
regard the external factors as causative and holds that, m his case and in most 
of those m the literature, the etiologic agency is concerned with one or more 


developmental arrestments m the embryo 


Frank R Menne 


The Shrinkage or Pulmonary Tissue F Krampf, Ztschr f Tuberk 
51 35, 1928 

Shrinkage of pulmonary tissue is observed following pneumonia of varying 
etiology, after inhalation of dust, in tuberculosis and syphilis and in pulmonary 
abscess All these processes are considered under the name of “primary inflamma- 
tory cirrhosis ” Secondary inflammatory cirrhosis follows the inflammation of the 
bronchial system m so-called congenital bronchiectasis, in bronchial stenosis and in 
bronchial occlusion Pulmonary cii rhosis may be produced artificially by the follow- 
ing procedures ligation of branches of the pulmonary artery, more pronounced 
by the simultaneous ligation of the pulmonary veins , embolic occlusion of a branch 
of the pulmonary artery ana simultaneous ligation of pulmonary veins The con- 
sequences of pulmonary cirrhosis are as follows local emphysema, secondary 
bronchiectasis and compensatory emphysema in the unaffected parts Any cir- 
rhosis concomitant with pleural adhesions causes shifting of the mediastinal 
structures, elevation of the diaphragm, deformity of the thorax and the vertebral 
column and peripheral stasis The right side of the heart becomes hypertrophied 
and dilated, which, in its turn produces the well known clinical symptoms 
Experimental work led to the following practical conclusions The ligation of 
branches of the pulmonary artery is successful only in a limited number of cases 
of bronchiectasis The simultaneous ligation of arterial and venous branches is 
impracticable on account of the frequent and severe nutritional disturbances 
Ligation of pulmonary veins may be promising m some cases Pinner 


Healing of Wounds or the Renal Pelvis and Ureter Z Kairis, Ztschr 
f Urol 21 615, 1927 

Nephrotomy and pyelotomj are both used to remove stones from the renal 
pelvis Each method has advocates who emphatically condemn any other There 
has also been controversy over the way the wounds of the pelvis and ureter 
should be repaired after the stones are removed Some operators use one type 
of suture, some another, and the operation in which a fibrous flap from the renal 
capsule or some of the perirenal fat is sewed over the wounds has proponents 
Kairis reports uneventful, spontaneous healing of such wounds, some quite 
large, purposely left unrepaired in fourteen patients with stones in either the 
ureter or the kidnev pelvis, and in dogs similar wounds of the ureters healed, 
also without suturing, so that even microscopically there was scarcely any 


trace left 


E R Le Count 
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Peritoneal Pseudomyxomas Originating from Vermiform Appendix 

J Naeslund, Upsala Lakaref Forh 34 1, 1928 

By tying the appendix off from the rest of the intestinal canal in new-born 
rabbits, Naeslund succeeded, within an observation period of 59S days, in producing 
well developed, large, distended formations filled with mucus (mucoceles), some- 
times with diverticula In a part of the cases, the mucoceles ruptured, the mucus 
in some instances reappearing later in pea-sized formations with epithelial cells, 
partly free, partly pedunculated, in the omentum Small masses containing mucus 
and covered in places with epithelial cells were found also on the serous membrane 
of the small intestine Pathologico-anatomic investigations were made in twelve 
cases of peritoneal-pseudomyxomas which originated from the appendix in man and 
which were all found by accident , nine occurred in men, three in women, making a 
total published to date of fortj -eight cases m men and forty-one in women His 
results agree in the mam with those previously published The changes which he 
produced experimentally m rabbits coincided essentially with those found m 
peritoneal pseudomvxomas m man There are 136 illustrations and nine pages of 
bibliography 

Case of Uterine Angioma oma E Ehnmark, Upsala Lakaref Forh 34 219, 

1928 

Two uterine tumors were found in Ehnmark’s case, the larger one a fibromyoma 
with red necrosis, the smaller one an angiomyoma A full description is given 

Diffuse Xanthomatosis of Small Intestine H Key, Upsala Lakaref 

Forh 34 247, 1928 

Key reports in detail a peculiar case with localization in the small intestine, 
discovered accidentally at necropsy m a woman, aged 67 He reviews the cases of 
xanthomatous changes in the stomach and intestinal canal published in the literature 

Suprarenal Tumors N Gellerstedt and R Hjelm, Upsala Lakaref Forh 

34 271, 1928 

Roentgen examination m Gellerstedt and Hjelm’s case, in a boy^ aged 6, 
revealed a coral-shaped area of calcification above the left kidney At necropsy, 
this was seen to belong to a tumor m the right suprarenal body, probably developed 
from the suprarenal cortex The tumor consisted of a large number of sympathetic 
ganglion cells and nerve fibers, and was believed to be a ganglioneuroma Because 
of the presence of many”^ young and immature cells and the structure of the nervous 
tissue, it was classified as a ganglioblastoma 

Multiple Myoma or Colon K G Kling, Upsala Lakaref Forh 34 307, 1928 

At the necropsy of a patient, aged 67 years, in whom a diagnosis of chronic 
colitis had been made, an extensive dev’elopment of polypoid and sessile myomas, 
about the size of a hazelnut, was found in the lining of the entire large intestine 
The tumors appeared to hav^e developed from the muscularis mucosae 

Case of Circumscribed Myositis Ossificans in Brachial Muscle 

S Arnell and R Ruben, Upsala Lakaref Forh 34 333, 1928 

A round, hard tumor, without tenderness, proximal to the elbow fold, was 
noted m Arnell and Ruben’s patient, one month after injury to the elbow Roentgen 
examination revealed a calcified area, the size of a hen’s egg, which was diag- 
nosed as an ossified hematoma m the brachial muscle Three months after the 
injury, the tumor began to decrease m size, and the bony^ structure became pro- 
nounced Treatment consisted of massage and exercise during the first month after 
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the accident, after which the patient was able to work In seven and a half months, 
the elbow function was completely restored and the osteoma was smaller A month 
later, it was still further reduced m size and had the shape of a disk 

Pathogenesis of Hydroclphalos Arvip Lindau, Arch path et microbiol 
Scandmav 5 25, 1928 

A summary is given of the formation, circulation and absorption of the 
cerebrospinal fluid (chiefly based on American investigations) On this basis, 
the nature and pathogenesis of hydrocephalus is discussed Hydrocephalus is 
not a disease but a symptom of an occlusion in the circulating system of the 
cerebrospinal fluid The author’s method of injection of a dye at autopsy into 
the lateral ventricles to determine the site of the obstruction is described This 
method may be employed as well in commumcatmg as m noncommunicating 
hydrocephalus Fifteen personally observed cases of hydrocephalus analyzed 
according to Dandy’s principles are presented, among them is a case of external 
hydrocephalus Author’s Summary 

Hyperplasia of the Thymus with Enlargement of the Paratyroids 
H Bergstrand, Acta path et microbiol Scandmav 5 552, 1928 

In a woman, aged 48, who died from cerebral hemorrhage, the thymus weighed 
30 5 Gm and the parathyroids together weighed 1,370 mg The enlargement of 
the parathyroids was due to newly formed parenchyma The significance and 
relationship of these enlargements remain obscure 

Intra-Abdominal Hemorrhage from Rupture of Corpus Luteum of 
Ovarian Pregnancy Francis Harbitz, Norsk Mag f Laegevidensk 
89 866, 1928 

A case is described of hemorrhage into the abdominal cavity from rupture 
of a corpus luteum in which typical chorionic vilh were found The case illus- 
trates that rupture of corpus luteum often is due to ovarian pregnancy, but in a 
previous study of fifteen or twenty instances, Harbitz did not detect any products 
of pregnancy 


Pathologic Chemistry and Physics 

The Volume of the Blood D C Darrow and T E Buckyian, Am J Dis 
Child 36 247, 1928 

In infants Yvith dehydration and in others with water retention, there is a 
tendency to reduction of the plasma volume As the clinical picture improves 
in both types of cases, there is a return to the normal in the absolute plasma 
volume and the volume of plasma in cubic centimeters per kilogram of body weight 
In subacute and chronic cases, the condition is one of oligemia rather than of 
anhydremia In cases of dehydration, the loss of serum protein is generally pro- 
portionally less than the loss of plasma, in cases of retention of water, the loss 
of serum protein is generally proportionally greater than the loss of plasma volume 
Thus the concentration of the serum protein is not a trustworthy index of dehydra- 
tion or water retention, or of changes in blood volume The concentration of the 
crystalloids is only slightly affected by the change in plasma volume 

H E Landt 

The Influence of Feeding on Ceriain Acids in the Feces of Infants 
J R Gerstley, Chi Che Wang, R E Boydex and A A Wood Am 
J Dis Child 36 289, 1928 

The addition of an excess of lactose to breast milk causes little change m the 
excretion of the \oIatile acids, the titratable acid or the weight of the stools The 
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addition of an excess of lactose to mixtures of modified cow’s milk causes onlj 
slight change in the total excretion of the volatile acids, though it docs decidedlj 
increase the amount of tree acid The frequency and weight of the stools are also 
affected The addition of 12 per cent lactose created a relationship of total 
titratable to total volatile aciditj resembling that in breast milk This may be 
due to the similar relations existing between lactose and protein in this formula 
An excess of lactose m cither breast milk or cow’s milk did not result in an 
immediate disturbance of nutrition An intcrcurrent bronchitis was a much more 
powerful factor m increasing the excretion of acid than any increase of carbo- 
hydrate in the mixtures Following such a parenteral infection, the excretion of 
acid remained high for several weeks, although the infant remained chnicalh 
well The addition of an excess of lactose at this time did not cause an immediate 
disturbance These studies favor the Fmkclstcm hjpothcsis that intestinal fermen- 
tations are not primary but occur only after the development of some disturbance 


of nutrition 


Authors’ Summarv 


Composition or Boxl M T Siii vk and B Kkvmlr, J Biol Chem 79 105, 
121, 125 and 147, 1928 

A technic is described for the analvsis of minute amounts of pathologicallj 
calcified tissue The methods presented have permitted the examination of such 
specimens as calcified, tuberculous Ijniph nodes, the calcified cusp of an aortic 
v'alve, etc The Ca P ratio was not found abnormal except m specimens of 
calcified fibroid of the uterus The phisicochemical mechanism of the calcification 
process is discussed Locke 


On the Time or Absorption and Excretion oi Boric Acid in IifAX 
L ICahlexberg and N Barw vsser, J Biol Chem 79 405, 1928 


Boric acid passes through living skin with remarkable ease and rapidity The 
carefully cleaned feet of three adult men were immersed m a saturated, aqueous 
solution of boric acid, held at 45 C Samples of the urine were drawn from each 
subject at interv'als of five and fifteen seconds and examined for the presence of 


borates Traces were found, invanablj, within from fiftj to fifty-five seconds 


of the moment of immersion 


Arthur Locke 


Vitamin A Depiciencv and Calcification of the Epithelium or the 
Kidnev E C Van Leersum, J Biol Chem 79 461, 1928 

The calculi found m the bladders of rats maintained on a diet deficient m 
vitamin A probably develop from nuclei washed down from the tubules of the 
kidneys The nuclei may be observed microscopically as crystalline concretions 
The shape of these concretions, their possession of a kind of nucleus, their posi- 
tion against the membrana propria and their arrangement m a circle suggest that 
they maj represent epithelial cells undergoing calcification Arthur I ockl 


Artefacts as a Guidf to the Chemistrv of the Celi C E Walker, 
Proc Roj Soc London 103 B 397, 1928 


The methods of fixation and staining which are used for the demonstration 


of “Golgi bodies” have been applied to emulsions of methyl mynstate and laurate 
m mediums containing unsaturated lipids such as lecithin and cephahn The 
descriptions of the final preparations appear to support the hypothesis that the 
Golgi elements are separations of cell hpid, produced during the drastic fixation 


processes necessarj for their demonstration 


Arthur Locke 
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Microbiology and Parasitology 

Clostridium Welchii Septicemia Complicating Prolonged Labor Due to 
Obstructing Myoma of Uterus P Toombs and I Michelson, Am J 
Obst & Gynec 15 397, 1928 

In addition to a detailed report of their own case, the authors collected from 
the literature the reports of forty-one cases of puerperal sepsis due to Clostudmm 
walchn There are two mam groups, the abortion group comprising 60 97 per 
cent, and the nonabortion group, 39 03 per cent, of the total cases The latter 
group was divided into subgroups which can include any possible condition that 
delays the progress of the child through the birth canal The introduction of the 
organism is favored by too frequent vaginal examinations Criminal abortions or 
operative procedures favor the implantation of the organism m the first group 

A J Kobak 


Sex Differences in the Pathologic Picturl of Svphilis A Scott 
Warthin, Am J Obst & Gynec 15 595, 1928 


Latent syphilis is a common form of the disease in the female If the 
spirochete enters through the cervical or uterine columnar cell mucosa, the 
primary lesion may be absent or may escape detection entirely, being smaller and 
less indurated than in the male, and the diagnosis may be missed When present 
on stratified epithelium of the cervix, clitoris, urinary meatus or nipple, it is 
frequently mistaken for carcinoma The skin lesions of the secondary stage are 
milder, or may be entirely absent, but there is a greater preponderance of con- 
stitutional symptoms, particularly arthritic manifestations, during this stage In 
the majority of women, late syphilis is latent during the child-bearing period, 
accompanied by apparent good health and a negative Wassermann reaction, 
nevertheless, these patients may bring forth syphilitic children with involvement of 
all the fetal adnexa The central nervous system, heart and aorta less frequentlj^ 
are involved, and the ovary is practically immune to the lesion On the contrary, 
the liver, pancreas, suprarenals and rectum are more prone to spirochetal invasion 
There is, therefore, a relativelv greater immunity in the female, and the general 
aspects of the disease appear milder At the menopause, signs of syphilis and a 
positive Wassermann reaction may be present While there is a general modifica- 
tion of the disease as a whole, in the female, there is, in addition, a marked 


resistance of certain organs to the spirochete 


A J Kobak 


Subacute Bacterial Endocarditis of Streptococcus Viridans Type in 
Pregnancy, with Two Case Reports H G Walser, Am J Gynec & 
Obst 15 840, 1928 

Tw'o cases of typical subacute bacterial endocarditis are reported, the blood 
cultures taken during pregnancy revealed Shepiococcns viiidans The clinical 
manifestations were of the usual tvpe In one case, after a full term delivery, the 
blood from the umbilical cord was positive for Sti eptococcn<; viiidaw;, although 
the child did not show subsequent clinical disturbance, and the placenta was 
apparently normal In the other case, blood cultures obtained from the mother 
during pregnancy showed Sit eplococcus vutdaus, and throat culture a predominat- 
ing nonhemolytic streptococcus The infant died seventeen hours after premature 
birth, with definite signs of intra-uterme infection, transmitted apparently through 
the placenta Postmortem examination of cultures from the heart blood showed 
a nonhemolytic streptococcus , in addition, there w'ere multiple infarctions of the 
brain Postmortem examination of the mother w'as rot made Thus Walser 
showed that the fetus can be infected in maternal infection The course of the 

disease or pregnancj was not particularly affected . „ 

A J Kobak 
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The Patholog\ or Yellow Flyer in Man and Monke\ N Paul Hudson, 
Am J Path 4 395, 407 and 419, 1928 

The lesions in Macacns rhesus, brought about by experimental infection with 
3'ellow fever Aurus, seem to result from a severe intoxication, as in tlie case of 
yellow fever in man, recently expressed by Klotz and Simpson Neither m the 
monkey nor m man is there any evidence of the localization of the virus We 
have been unable to find any constant bacterial form, or leptospiras or spirochetes 
demonstrable in Levaditi preparations either in cases in human beings or m experi- 
mental tissues The specimens of the liver from the monke}’^ tend to confirm the 
fact that necrosis m the liver is essentially midzonal in tjpe in jellow fever, with 
less altered cells increasing toward the periphery of the region involved Like- 
wise, as in cases m man, when the degenerative changes approach the limiting 
structures of the lobule, the most extreme necrosis is usually in the midzone 
Klotz and Simpson have recorded that m the spleen there is a sequence of changes 
involving the lymph tolhcles, from carlj enlargement of the follicle due to hjper- 
plasia of the endothelial elements, followed by loss of Ijmphocjtes, to final degen- 
eration of the endothelial cells We have not observed the first stage given m 
tissues from man or from monkey , otherwise, a study of the rhesus sections makes 
it evident that the process described by these workers is probably correct A 
stage of necrosis is obvious m the monkeys, but is uncommonlj' seen in the spleens 
of human beings, m which it is possible the stage might have been passed at the 
time of death We would add, however, that m monkejs, degeneration and necrosis 
involves the lymphoid as well as the endothelial elements of the follicles The 
fatty degeneration of the fibera of the heart muscle and the same and other acute 
degenerative changes of the kidney m the rhesus monkej add to the evidence for 
the clinical manifestations of this disease in man If experience bears out the hope 
that M rhesus is regularly susceptible to the jellow fever virus, this animal will 
prove to be of incalculable value m the diagnosis of jcllovv fever in man because 
of the remarkably accurate reproduction of gross and microscopic lesions 

A-Uthor’s Summarv 

Mvocardial Degenerations in Yellow Fever D E Canxell, Am J 
Path 4 431, 1928 

Cloudy swelling and granular and fattj degeneration were found constantlj in 
the hearts of both the cases in man and those experimentally induced in Macacus 
ihesus Primary mflammatorj changes were not seen m the heart in jellow fever 
Secondary response ot the white blood cells to intense degeneration was observed 
in two cases in human beings The distribution and intensity of granular and 
fatty degeneration were patchj and variable both in cases m man and those in 
Macacus ihesus Fattj degeneration was most marked in the neighborhood of 
the nuclei of the fibers The causation of the slow pulse in jellow fever is still 
uncertain, and doubt is thrown on the belief that it is due to the jaundice Further 
investigation of the clinical function and the pathologic changes in the bundle 
of His may lead to the solution of the problem The lesions in the hearts of 
human beings and m those of Alacacus ihesus are essentially the same The 
lesions m the heart are in themselves not sufficient to make a diagnosis of jellow 
fever 

Author’s Sumviarv 

Dissociation of the Rawlings Strains of B Tvphosus Newton W 
Larkum, Am J Pub Health 18 647, 1928 

As a result of reports that growth of R tjpes in homologous immune serum 
resulted m reversion to S types, studies of the nature of the Rawlings strains 
of B typhosus were earned out in order to determine the state of the culture and 
the extent to which dissociation might be controlled It has been generally accepted 
that the R type was avirulent or less virulent than the corresponding S type 
Hence, if the strains of B typhosus used in vaccines to produce immumtj' should 
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be of the R type, the antiserum resulting would tend to convert the less virulent 
organisms entering the individual, if infection occurred with such types, into more 
virulent forms and, furthermore, would tend to prevent the usual dissociation in 
case of infection with a virulent organism The desirability of using only S type 
cultures to produce immunizing vaccines is ^hus emphasized 

A study of six strains of B typhosus, Rawlings, actually in use in as many 
laboratories in the United States, reveals that in only one case is an S strain 
111 use It is recommended that — since animal passage can usually change an 
R to an S type — laboratories making vaccines follow this procedure 


Bacterium Abortus Infection in Man James G McAlpine and Friend 
Lee Mickle, Am J Pub Health 18 609, 1928 

Ten thousand, one hundred and fifty-seven samples of serums from human 
beings, which were submitted for the Wassermann examination, were tested by 
the agglutination reaction, Bacteiiiim aboitus being used as the antigen Of this 
number, approximately 0 6 per cent gave reactions up through the 1-100 dilution 
These results, which were obtained m a state in which preliminary testing has 
shown at least 90 per cent of the dairy herds to be infected with B abojtus and 
approximately only 60 per cent of the milk to be pasteurized, indicate that the 
infection of man with the bovine type of B abo? tus is relatively rare, provided any 
significance can be attached to the agglutination test Attempts to follow the 
small number of cases reacting through the 1-100 dilution by the agglutination 
test were made through questionnaires, subsequent testing and blood cultures This 
method was unsatisfactory on the whole, as many of the patients remained under 
the care of the attending physicians for only a short time 

Authors’ Summart 


Torula Infection in Man O Berghausen, Ann Int Med 1 235, 1927 

The literature affords twenty-four examples of torula infection in man, to 
which Berghausen adds a case T ot ula histolytica is a member of the group of 
blastomycetes known as Fungi impel fccta, Oidimn, Moniha and Dematinm com- 
prise the other members of the group In Berghausen’s case, Torula histolytica 
was isolated from a large ulcer of the tongue The patient died There was 
some clinical evidence of involvement of the lungs, but postmortem confirmation 
could not be made, since autopsy was refused Walter M Simpson 


Chronic Ulcerative Colitis H W Soper, Ann Int Med 1 313, 1927 

Soper isolated the Bargeii-Logan diplococcus in all of sixteen cases of chronic 

ulcerative colitis in which a search for the organism was made The conclusion 

is reached that the Bargen-Logan diplococcus is the primary etiologic agent in 

this disease ,,, o 

Walter M Simpson 


The Histopathology or the Tonsil in Acute Rheumatic Fever and 
Chorea W W G Maclachlan and deW G Richev, Ann Int Med 
1 506, 1928 

Maclachlan and Richey attach importance to the perivascular lymphoid and 
plasma cell lesions found in the capsule and pericapsular tissues of the faucial 
tonsil in fourteen of eighteen cases of rheumatic fever and in four of five cases 
of chorea Endothelial proliferation of the lining cells of the capillaries and peri- 
vascular lymph spaces was observed in eleven instances, and in six cases the 
endothelial cells were multmucleate and associated w'lth granulomatoid lesions, 
suggesting the so-called Aschoff nodules The writers hesitate to state that such 
lesions in the tonsil are specific for rheumatic ferer or chorea 

Walter M Simpson 
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Some Considerations Upon the Etioi ogic Agent in Yeeeow Fever 
Aristides Agramonte, Ann Int Med 1 977, 1928 


Agramonte concludes that the etiologic agent of jellow fever has not been 
demonstrated The claims of Noguchi and other investigators that Lepio'ipita 
utci aides is the specific germ of jellow fever have been conclusivelj disproved 
because (a) L ictcioidc<; and L ictci oJtciiwn Iiar/tac show crossed serologic 
reactions indicating then identitj (b) Scrum from patients convalescing from 
yellow fev'er does not protect against L ictcioidc^, while scrum from patients 
convalescing from Weil’s disease docs protect against both L ict oroides and L 
ictci oheiiion Jiacjiac (r) L ictci aides graduallv increases in numbers m the 
blood of inoculated animals, while the real jellow fever germ disappears from the 
circulating blood at the third or fourth day (d) L ictcroidcs fails to infect 
mosquitoes so that in due time they may infect man (c) L iclci aides can pene- 
trate the unbroken skin and produce infection, while vellovv fever has been shown 
to be noncontagious, even through cuts or abrasions of the skin An> vaccine 
or serum prepared with the L letei aides cannot be of value, cither protective or 


curative, as regards vellow fever 


Waiter M Simpson 


Metadvsenterv a Casteitani, Ann Int Med 2 155, 1928 

Organisms of the metadjsentcrj group have been found in manj clinical con- 
ditions, with either simple diarrhea or dysenteric diarrhea The paper directs 
particular attention to a chronic type of colitis charactcrircd b> recurrent attacks 
of diarrhea, generally simple, but occasionally dvscnteric The metadysenterv 
bacilli are intestinal organisms similar to the djsentcrv bacilli, Shiga and Fle\ner, 
in that thev do not produce gas in any sugar Thej differ, however, in that thej 
clot milk or produce aciditj in lactose, thev clot milk without producing distinct 
acidity in lactose, or thej produce aciditv in lactose without clotting milk Some 
species (Laiikoides-Dysentei aides group) are pathogenic, while others probabh 
are not Bacillus mctadysciitci iciis is pathogenic In the chronic conditions, the 
blood generally contains a large number of agglutinins for the varictj of meta- 
dysenterv bacillus isolated from the patient’s stools Waiter Simpson 

Second Infection in Svphilis C R L Haeiiv and H Wasserman, Arch 
Int Med 41 843, 1928 

A statistical studj"^ has been made of case reports in the literature since 1910 
of second infection with syphilis, and to this number there are added eight new 
cases from the Johns Hopkins Hospital Clinic The total number of cases accepted 
is 237, while 447 were rejected as not fulfilling the condition adapted for this study 
Two bundled and thirty-Wo of these patients, or 97 8 per cent, were treated for 
the first infection during the primary or secondary stage The duration of infection 
before the first treatment is known in e.ghty-three cases Practicallj all of these 
were first treated before the end of sixteen weeks, and sixtj-eight before the end 
of eight weeks Second infection occurred in four patients, or 1 6 per cent, who 
had syphilis in a latent or late form at the tmie thej were first treated for the 
disease Second infection occurred in one patient, or 0 4 per cent, who presented 
undoubted evidence of congenital syphilis The expressed relation of the time of 
treatment of the first infection in man and the incidence of second infection is 
paralleled closely by data collected on 328 rabbits experimentally injected with 
syphilis It is indicated that the duration of a first infection before treatment has 
an important bearing on the patient’s acquired resistance to a second infection 

H R Fishback 

Microbic Dissociation in Strebtococci L O Dution, J Bact 16 1, 1928 

As a basis for future work some of the more common v^ariations of the colonies 
in streptococcal colonies have been described Little is clear concerning the sequence 
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of the types of colonies, but it is appaient that most of the variations of the 
colonies that have been described for other bacterial species occur also in this 
group The S type colony is clearcut, while the R type is not so definite There 
are many intermediate types In fluid mediums agglutination is associated with 
the R types Certain variations also parallel the tvpes of colonies, diplococcic and 
gram-positive, regular cells being of the S type, while long-chained, irregular, 
gram-\ariable forms are of the R type In natural infections, virulence seems 
also to parallel the types, the S type being Airulent, and the R types being 
relatively avirulent Author’s Summary 


Phvsical ai\d Biological Characteristics of Leptospira I J Kligler 
and M Ashler, J Bact 16 79, 1928 

Morphologically, Lcptospii as are exceedingly variable, the form and size depend- 
ing on the medium, temperature and rate of growth These organisms carry a 
positive charge at ordinary reactions, but at pn 9 2 they become negatively charged 
The important distinguishing chaiacters which differentiate Lcptospua from some 
of the true viruses are sedimentability and filtrabihty^ Lcptospii a may be sedi- 
mented by prolonged centrifugation at 3,000 revolutions From four to five hours 
seem to suffice practically to free a suspension of these organisms Although they 
pass readily through a Berkefeld or Seitz filter, only a relatively small proportion 
of the organisms pass through Lcptospii as are readily cultivable on artificial 
mediums The most satisfactory procedure for primary cultivation from infected 
animals is to cover the blood-free fibrin clot, or the sedimented red cells, with a 
small amount of Noguchi’s leptospira medium (to a height of from 1 5 to to 2 cm ) 
Lcptospii as are obligatory aerobes and the pathogenic forms die promptly when 
placed under anaerobic conditions Authors’ Summary 


The Actiol or Iron and Citrate in Synthetic Media for Tubercle 
Bacilli Guilford B Reed and Christine E Rice, J Bact 16 97, 1928 

Data have been presented to show that the addition of iron in the form of 
chloride or sulphate to a synthetic medium, consisting of asparagm, glycerol, 
disodium acid phosphate and sodium chloride over the ordinary pn growth range 
of tubercle bacilli, results m almost, though not quite, complete precipitation of 
the iron The addition of sodium citrate, probably through the formation of 
complex ions, inhibits the precipitation of iron over this pn range In a synthetic 
medium adjusted to pn 7 4, it has been shown that tubercle bacilli produce approx- 
imately 20 per cent more growth when iron and no citrate is added, and slightly 
over 100 per cent more growth when both iron and citrate are added to the medium 
In more acid and more alkaline mediums less conspicuous advantages result from 
the addition of iron Similar results are obtained with the growth of B plilci 
and B Icpiac m these mediums Authors' Summary 


Variations of Streptococci mith a Note on Hemolysin Production 
M Frobisher, Jr, and E R Dexlv, J Bact 16 109, 1928 

For the study and proper classification of streptococci in blood agar the follow- 
ing are essential The differentiation of types based on low power microscopic 
obserration of deep and not of surface colonies m blood agar plates The use 
of tube hemolysin tests with properlv prepared cultures to supplement plate obserr a- 
tions Genuine, alpha tvpe streptococci have frequently been encountered which 
possess maiked hemolytic powers, producing hemolytic zones from 2 to 4 mm 
wide and appearing, to the naked eye, to be beta type (hemolyticus) streptococci 
Tliese strains ne\er caused hemolysis when their broth cultures were mixed with 
red cell suspensions When the deep colonies of such streptococci m blood agar 
pour plates were viewed with the low pow'er microscope, they w'ere seen to have 
about them, inside the hemoly tic zone, the zone of methemogobimzed cells common 
to all alpha type streptococci A number of such streptococci have been found to 
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lose a large part (not all) of their hemolytic powers after being kept for some 
time under various artificial conditions, and to appear like the ordinary and easily 
recognized alpha tj'pe of streptococcus The diminution of hemolytic properties 
may be due to a change m the organisms or to some obscure \ariation in technic 
It IS suggested that some of the reported mutations m which a beta tjpc strepto- 
coccus has been said to change into an alpha type streptococcus may be due to 
failure to recognize the true character of the organism in the first place, accom- 
panied by a diminution of the original hemolytic properties It is possible that 
many of the anomalous results of many sorts reported bj investigators of strep- 
tococci may be due to confusion in the identification of the alpha and beta types 

Aouiors’ Summary 

SlRLPTOCOCCUS VlRIIJANS DlRU LD FROM SlNOLF ClI L STRAINS OF STREP- 
TOCOCCUS HnMOL\Ticus Francis B Grinneee, J Bact 16 117, 1928 

Single cell strains of hemoljtic streptococci ma> under certain conditions of 
cultivation give rise to daughter strains of the alpha type These alpha variants 
resemble Sti cptococcus viiidaiis in everj^ respect The change from the beta to 
the alpha type occurs onlj with certain strains The change is characterized b} 
the occasional appearance of alpha l 3 pc colonies, and there is not as a rule a 
complete change of the whole culture to the alpha t>pc similar to the change 
from S to R with pneumococci The alpha variants remain true to tjpe with no 
tendency to revert under the usual conditions of cultivation The loss of hemo- 
lytic power IS accompanied by a slight loss of viuilcncc The alpha derivatives 
usually but not alwajs give the same fermentation reactions as the beta strains 
from which thev are derived Vothor’s Suviviarv 

Hemolvsis n\ Pathogemc Bov inf Strain oi B Coi i AIarion L Orcutt, 
J Bact 16 123 and 135, 1928 

Studies on the hemolytic properties of one strain of B colt isolated from a 
bovine source showed that the hemoljtic power parallels the number of living 
organisms present m culture, but that this is not the case in the presence of 
inhibiting factors Veal infusion broth inhibited hemolj’Sis without inhibiting 
growth, but this power became less marked when the broth was filtered or diluted 
In certain concentrations peptone alone had an inhibitor j effect on hemoljsis 

In the second report, inhibition of hemoljsis was demonstrated in normal 
serums from the horse and cow, and from man Cholesterol alone produced some 
inhibition of hemolysis but the concentration of this agent did not parallel the 
degree of inhibition Specific immune serum prevents hemoljsis more than normal 
serum The author concludes that the inhibiting power of anj' given serum on 
hemolysis may be due to a combination of factors including cholesterol, protein 
composition and specific antibodv content, but that the different inhibiting values 
of different normal serums seem to be related chieflj to their protein composition 

Edwin P Jordan 

A CoMPARVTiVE Study oi the Action or Sodium Ricinoilvte on Bac- 
teria Anthony Kozi ow ski, J Bact 16 203, 1928 

Among the streptococci investigated, those isolated from cases of erysipelas, 
measles and scarlet fever were the most susceptible to the bactericidal action of 
sodium ncinoleate They were killed by this soap m a dilution of 1 5,000 in 
about seven hours or sooner at 35 C , m a control culture, without soap, they 
survived for more than one week, their growth was inhibited by this soap in a 
dilution of 1 20,000 or less , in their cellular susceptibility they approach that of 
pneumococci which were killed by the same soap, under similar conditions, in a 
dilution of 1 10,000 Pneumococci are dissolved quite readilj' by sodium ricmo- 
leate in a dilution of 1 5,000, m this regard they differ from other bacteria 
investigated Of the bacilli, B dtphthei me was found to be quite susceptible to 
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the inhibitory, and much less to the bactericidal, action of sodium ncmoleate, 
B tuberculosis showed a slight susceptibility, as it was inhibited in its growth 
by this soap m a dilution of 1 2,000, B paiafyphosiis, B dysenteiiac, B coh 
communis and 6" fecalis are fairly resistant to the inhibitory and bactericidal 
action of sodium ncmoleate They are probably adapted to the action of soaps 
in their natural conditions of growth An intermediate place between susceptible 
and nonsusceptible bacteria is taken by some streptococci which are more or less 
saprophytic, i e , 6" lactxcus, S pyogenes and S vii idans These were inhibited 
in their growth by sodium ncmoleate in a dilution of 1 5,000 or lower, but were 
not killed in a dilution of 1 1,000 The bactericidal effect of sodium ncmoleate 
IS conditioned by the specific cellular susceptibility of the bacteria, and further 
by the concentration of the soap solution, by the time and the temperature of 
exposure The difference in the cellular susceptibility of various strains of the 
groups of streptococci, isolated from cases of measles, scarlet fever and other 
infections, might be helpful in bactenologic investigations Sodium ncmoleate 
may be used instead of bile for the dissolution of pneumococci in diagnostic 


routine work 


Author’s Summar\ 


Bactericidai. Properties or the Ac\l and Alkyl Derivatives of Resor- 
cinol Bettyiee Hampil, J Infect Dis 43 25, 1928 

From a detailed study of the alkyl and acyl derivatives of resorcinol and some 
of the intermediate ketones, the following are some of the chief results An 
elevation of temperature from 20 to 37 C increases the bactericidal action of all 
derivatives tested, in the presence of organic material at 37 C both series tend 
to lose their bactericidal activity, m alkaline solution the alkyl resorcinols are 
increased m bactericidal activity beyond the hexyl compound, and the disinfecting 
power of these derivatives in general depends mostly on their solubility m water 

Author’s Summary 


Influence of Carbohydrates on Bacteria! Decomposition of Urea 
Mitsuteru Ishikawa, J Infect Dis 43 67, 1928 


B ammoniagenes, B neiogenes, B moigam, B piofeus lulgaris and Staphy- 
lococcus am eus actively decompose urea in culture mediums , the washed cells of 
these bacteria also possess a definite urea-sphtting activity 

The presence of an utihzable carbohydrate accelerates the disintegration of 
urea by these bacteria, cultured and washed Sodium formate added to the cul- 
ture medium does not exert any increasing effect 

Th 3 miol has an inhibitory influence on the liberation of ammonia from urea, 
by cultured or washed organisms, m the presence or absence of dextrose 


The symbiosis of an urea-sphtting organism with a noiiurea-decomposing bac- 
terium, in a medium containing a carbohydrate fermentable by the latter organism 
but not b}"^ the former, increases the generation of ammonia, in comparison with 


the single culture of the urea-splittmg organism 


Author’s Summary' 


Behavior or Brucella Organisms Toward Gentiyn Yiollt I Forest 
Hlddleson and Elizabeth Atell, T Infect Dis 43 81, 1928 

Varieties, and strains within a variety, of the genus Bi ucella exhibit a differ- 
ence in sensitiveness to gentian violet m a medium, expressed in degree of growth 
The growth of strains of the variety of B mehteusis and pai amclitcusis is not 
inhibited on a medium by the presence of gentian Molet in dilutions of 1 100,000 
and 1 250,000 A few of the strains are slightlj' inhibited by the presence of a 
1 50,000 dilution of the dye Strains of the Y-ariety of B aboitus may be divided 
into two groups as regards their abilitj to grow^ on a medium in w'hich gentian 
Molet IS present, namely, those which are markedly inhibited and those which 
fail to grow in the presence of 1 50,000 and 1 100,000 dilution of the die The 
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latter group contains one bovine strain, sc\cral Iniinan strains and all porcine 
strains in the possession of the writers Ihe difftrcncc in dje sensitivity inaj 
prove to be a means of distinguishing strains of the abortus variets not otherwise 
distinguishable Aoi nous’ Slmmak\ 

The Action or Phenol wn Formoi on Aiuonu wo \nai Rome Organ- 
isms JosLi’ii P Scott, J Infect Dis 43 90, 1928 

It IS shown that phenol in strengths up to 5 per cent acts slowd} on anaerobic 
organisms, while formaldehj de m dilutions of from 0 5 to 0 75 sterilizes anaerobic 
cultures rapidly, 

The greater susceptibilit) of aerobic spore-forming organisms to these disin- 
fectants make it possible to eliminate aerobic contaminations fiom anaerobic cul- 
tures by the use of 0 5 per cent phenol or formo! Vethou’s Summakv 


Rickettsi\ or Rock\ Moem \in Spotti n Feme in am Buain oi the 
Infected GEINr^-PIG Hoiiart \ Reimann, j Infect Dis 43 93, 1928 

In the eNammation of guinea-pigs infected with Rocky Mountain spotted fe\er, 
Rickettsia were found in oiih one ot eight brains, which w.is within a \ein of 
the cerebrum and not in the brain substance If the blood of the brain is respon- 
sible for the infectiousness of this tissue the question arises concerning the arbi- 
trary infectious dose of the brain of animals killed b> c\sanguination Because 
Rickettsia are small and are easily decolorized in the course of staining it is 
possible that they haie been oierlooked \uthor’s Semmarv 


Surface Tension in Ri eation to Bactirim Growth With Si’LCI\l 
Reference to L\ctohacii i es Aiinvndir \iirid DAa and Wiliiw 
Merriott Gibbs, J Infect Dis 43 97, 1928 


The effect of lowered surface tension on the deielopmcnt of L acidot’liiliii and 
L bulganciis was studied The surface tension was depressed bj applications 
of four soaps, together with sodium ricinoleatc, sodium oleate and sodnini 
taurocholate 


No instance w'as found m which inhibition of growth could be attributed to 
low'ered surface tension 


Sodium ricinoleate eNcrted a toNic action toward both L acidophilus and L 
bulganciis, but this action could not be used as a means of identifying the two 
organisms 


The fermentation of maltose, sucrose and Icvulose does not offer a means ot 
differentiating L acidophilus from L biilgaiicm Vuthors’ Summary 


Monilia from Osieomvei itis Charles L Connor, J Infect Dis 43 
108, 1928 

A budding \east-like organism forming reluctantlj i nncelium in certain cul- 
ture mediums and otherwise behaving as il/om/io was isolated from an abscess 
of the buttock which communicated w'lth the iliac bone There had been a long- 
standing osteomyelitis of the humerus, and the organisms were seen in tissues 
from this lesion also This strain of hlouilia corresponds w'lth no described 
species so far as fermentation tests are concerned, but it is pointed out that such 
tests are unreliable as a means of differentiating the group of organisms varioush 
called Toiula, Ci vptococcus, Blaitomycts, Oidia, hlonilia or Ooipoia A review' 
of the characters by w'hich these organisms are classified shows that they do not 
differ sufficientlj to be given different names , that, m fact, thej represent onlj 
tw'o different types, namely, a mjcelia-formmg group {Blastomyces, Oidia, 
Moiiilia Oospoia, all classified as Paiasacchaiomyci <; bi \nderson), and a 
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nonmycelia-forming group (Tontia or Ciyptococcits) These two groups with a 
third, Mycodovm, provide for all those yeast-hke organisms known as Fungt 
impel fecit The nature of these organisms does not permit at present of a more 
elaborate classification AtjTHOr’s Summar\ 

Bacterial Adaptatiol to Acriflavine Victor Burke, Catherike Ulrich 

and Don Hendrie, J Infect Dis 43 126, 1928 

Staphylococcus albits shows increased tolerance for the antiseptic djes after 
from SIX to eight hours’ exposure This adaptation to the dyes is temporary and 
disappears when the organism is grown on dye-free agar Delayed growth of 
the organism m the presence of the dye is due in part at least to the process of 
adaptation of the organism to the dye The increased tolerance of the organism 
for the dye is partiallj"- specific Staphylococcus albtis can be separated into two 
strains which differ m their ability to tolerate neutral acriflavine 

Authors’ Summart 

Choice of Antiseptic Die in Mixed Infections Victor Burke, M P 

Jessup and Smith Philips, J Infect Dis 43 131, 1928 

Gentian violet is more bactericidal than neutral acriflavine for both the gram- 
positive and the gram-negative organisms commonly found m wounds Blood 
reduces the bactericidal action of both dyes No advantage is gamed by mixing 
the two dyes The dye most effective against the most resistant organism in the 
wound should be used 

Since bacteria acquire specific dye tolerance in a few hours rotation of dyes 
m the treatment of infections may be beneficial 

The bactericidal strength of neutral acriflavine varies with the manufacturer 
Different samples from the same manufacturer are nearly uniform m bactericidal 

Authors’ Summary 

Trachoma Studies Ida A Bengtson, Pub Health Rep 43 2210, 1928 

The microscopic evidence m a study of film preparations and sections of con- 
junctivae and tarsi from cases of trachoma is that the inclusion bodies m the 
epithelial cells originate from rod-shaped micro-organisms which tend to occur 
as diplobacilli, and that the development of the inclusion body after the entrance 
of the rod into the cytoplasm of the cell is due to the multiplication of the organ- 
ism and subsequent reaction on the part of the cell against the invading bacteria, 
transforming them into the small reddish-staining coccoid forms designated by 
von Prowazek as “elementary bodies” with the blue-stammg “mantle” which 
represents the partially dissolved portion of the bacteria The “free Lindner 
initial bodies” appear to be pleomorphic or modified forms of rod-shaped bacteria 
which have been seen rather infrequently outside the cells and which occur as 
blue-stained oval or C 3 hndrical bodies stained at the rim and bipolarly These 
are probably also formed as the result of the action of conjunctival fluids on the 
rod-shaped micro-organisms In interpreting the inclusion body, the “elementarj 
bodies” and the “free initial bodies,” the fact must be borne m mind that thev 
are found in the conjunctiva which, on account of its exposure, is particularly 
liable to the invasion of micro-organisms and must, therefore, be unusuallv’^ rich 
m protective substances which are probablj’- ivtic in action These act on the 
bacteria to desi^roy or inhibit their growth, and it is not surprising that the latter 
should be changed into forms which are quite unrecognizable when compared 
with those occurring in artificial culture mediums containing none of these sub- 
stances antagonistic to their growth 

It has been possible to produce cxperimentallj forms corresponding m appear- 
ance to the so-called “elementnrv bodies” of von Prowazek and the “initial bodies” 
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of Lindner, by the inoculation of certain gram-negatnc rod-shaped organisms 
isolated from the conjunctiva of trachoma cases, into the conjunctiva of guinea- 
pigs A study of preparations made a short time after the inoculations suggests 
that the “elementary bodies” and “initial bodies” represent modifications of the 
organisms originally introduced which arc brought about by the action of Ivtic 
substances contained m the conjunctival fluids and tissues 

The results of the work considered do not prose or disprosc that the "ele- 
mentary bodies,” “initial bodies” and inclusion bodies arc concerned etiologicalh 
m trachoma This discussion is presented iiicrelj to show that these bodies in 
all probabilits are bacterial in character, and that the bacteria from wdiich thej 
originated are rod-shaped in form The fact of their presence in a considerable 
percentage of cases of trachoma is an indication that thej niaj be of ctiologic 
significance, but the question cannot he answered definitclj .is yet 

\LTHOn’s SOMMSKS 


Rat Bite Feser L Is McDi umott, Quart J Med 83 433, 1928 


In 1926, a case ot rat bite fever was discovered in Edinburgh, and a strain 
of Spvochcta inoi IS was isolated and its eftccts on animals investigated 
One of the results was the analogy observed between the disease in certain ani- 
mals and in svphihtic infection in man Chill and fever may develop about thirty 
days after the bite has been received, but Japanese authors have chimed that the 
incubation period may be as long as two years The wound heals napidly , hater 
pain is felt in the scar, and the surrounding area becomes swollen Vesicles 
develop and ulceration ensues, the surface of which gives off a serous discharge, 
111 which the organism is frequently demonstrable Regional lymphadenitis fol- 
lows The temperature returns to normal, but an intermittent fever soon sets in 
Alalaise occurs with the attacks of fever, which is also accompanied gcncr.ally bv 
a maculopapillary eruption, which may be widespread In long standing cases, a 
moderate degree of anemia develops Occasionally, there arc plcunsv and bron- 
chitis, and in long-continued cases constipation is usual Ihc spleen is generallv 
not involved In the kidneys there is usually no involvement, except in severe 
cases, in which a toxic nephritis is common Pains of the joints and penosteitis 
occur The Wassermann reaction is positive in about 50 per cent of cases, and 
about 10 per cent of patients not treated die, but the mortahtv is negligible in the 
patients treated with ncoarsphcnainine The posmortem observations mav be 
summarized as follows generalized marasmus, parenchymatous degeneration of 
the heart, liver and kidneys, catarrhal gastro-cntcritis , catarrhal cvstitis, menin- 
geal hyperemia and edema , hyperplasia of the lyanph glands , hy peremia of the 
suprarenal cortex, spleen and kidneys, and hyaline degeneration of the central 
arteries of the malpiglnan bodies in the spleen In 191G, the causal spirillum 
was isolated by Japanese workers Streptococci and bacilli were found m other 
cases, but these may be considered as secondary invaders The strain studied by 
the author was isolated from a boy who was bitten on the forehead About two 
weeks after this he was unwell, and a swelling developed, a few davs later the 
regional lymph glands were enlarged About a month after he received the bite 
he w'as feverish, and the brow and forehead were markedly swollen He devel- 
oped four attacks of high fever in the hospital, and a number of the cervical 
glands were excised on the forty-ninth day The condition cleared up under 
treatment with neoarsphenamine Emulsions of the glands were injected into 
two guinea-pigs, and spirilla appeared in their blood after nineteen and thirty - 


seven days The organism is rapidly moving, refractile and stains deep violet 
with the Romanovsky stain, it is gram-negative, may be blunt or pointed, and 
may measure from 1 5 to 10 microns, with numerous flagella, it divides by trans- 
verse fissure and is extremely difficult to grow in laboratory mediums iMice 
rats, guinea-pigs rabbits, cals and ferrets were injected, all of which developed 


lesions 


N Ex7er 
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The Bacteriology of Sprue F P Mackie, S N Gore and J H Wadia, 
Indian J M Research 16 95, 1928 

The blood culture during life from thirty patients with sprue yielded an 
unknown bacillus in two The rest were sterile to both bacteria and yeast 
Protozoa such as amebas and flagellates are excessively rare in the feces in cases 
of sprue — probably as a result of their high acidity Ninety-two specimens of 
feces from patients with sprue have been closely studied and a complete analysis 
of the last series of fifty-one cases is given in this paper Not once m this series 
was a recognized pathogen isolated, though an atypical strain resembling B 
dysenfe) lae (Flexner) was found once B dvsenfe) me (Strong) once, and organ- 
isms like B moigan, cmolmus, columhicnsts, asxatiais, which are of doubtful 
pathogenicity, were each isolated on a few occasions Hemolytic gas-producing 
anaerobes were not examined for in all cases but were invariably present when 
suitable cultures were made As these organisms are almost invariably present 
in normal stools, the mere fact of their presence in stools in cases of sprue cannot 
in itself be claimed as significant The duodenal contents of eight cases received 
particular attention None was sterile One case yielded five types of bacteria, 
one case, four, three cases, three, and two cases, two A hemolytic streptothnx 
was present m two cases Hemolytic strains of B colt were not isolated, nor 
were anaerobes of types of B welchn found in any of the eight samples Half 
the strains of cocci were hemolytic, and a number of strains of hemolytic gram- 
positive aerobic bacilli were isolated from the duodenal contents We may con- 
clude that the duodenal contents from patients with sprue are rich m bacteria 
and that a number of these are powerful hemolytics None of these could be 
definitely identified with the recognized pathogenic bacteria wdnch are found in 
the intestinal canal in other diseases Authors' Summary 

Comparative Ixoculations of Br Abortus and Br Melitensis in the 
Goat E Burnet, Arch Inst Pasteur de Tunis 17 108, 1928 

The goat is susceptible to both the organisms which cause abortion in this 
animal The susceptibility is somewhat more marked with respect to Bjiicella 
iiwhtensis It has been supposed that B aboJtus may become virulent for man 
on passage through the goat, and the fact that undulant fever in man is acquired 
easily from the goat would support this idea It is not possible to trace definitely 
the evolution of B aboi Ins, but it will be necessary in the further study of the 
epidemiology and prophylaxis of undulant fever to compare the pathogenic power 
of B aboitus for different species of animals 

The Albumin-Globulin Ratio in the Serum, Sedimentation Speed or 
Erythrocytes and Piuquet’s Test in Pulmonary Tuberculosis F 
Scheurlen, Beitr z Klin d Tuberk 69 59, 1928 

The total protein content varies so much as to be clinically insignificant The 
albumin-globulin ratio depends on the extent of the disease, the degree of destruc- 
tive processes and the activitj Its determination may complete, but never sub- 
stitute, a thorough clinical examination The albumm-globuhn ratio and the 
speed of sedimentation of the red cells are fairly parallel They do not undergo 
any marked and definite alterations during a period of four months, while the 
Pirquet test increases m intensity in almost all active and nonprogressive cases 

AIax Pinner 

Tubercie Bacilli Stained by the Methods of Ziehi -Neelsen and Much 
K Hagedorn, Beitr z Klin d Tuberk 69 166, 1928 

There are tjqies of tubercle bacilli which cannot be demonstrated by Ziehl’s 
stain, but only by Much’s stain A part of these take up the carbolfuchsin if 
thej are first stained by kluch’s method This property is retained if the bacilli 
arc alternately stained according to the methods of Aluch and Ziehl 

Max Pinner 
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The Cultivation or Tubercle Bacilli or Low VmuLENcr, Particularly 
OF B C G , IN THL CoRNLA O KiRCHNi R, Bcitr 7 Kill! cl Tubcrlc 
69 181, 1928 

Tubercle bacilli of low virulence can be cultnatecl in serial passage in the 
cornea This method excludes the possibilitj of spontaneous infection with 
another strain This method will eventually permit the decision of whether or 
not the BCG strain retains its low’ virulence in continuous animal passage 

Max Pinner 


Animal Inoculation’ in Surgical Tubercuiosis M Knorr and H Frild- 
Ricn, Beitr 7 Klin d Tuberk 69 385, 1928 


Animal inoculation is the most reliable diagnostic method in surgical tuber- 
culosis It Yields better results than the histologic examination of excised tissue 
After intraglandular injection, the diagnosis could be made w'lthin four w'eeks 
in more than 85 per cent of cases AIax Pinxlr 


Bartonella Am mia 01 Rats V Schiiiing and A S Martin, Klin 
Wchnschr 7 1167, 1928 

The etiologic relationship of Bai loitcUa mtins (kla\er) w’as confirmed Among 
thirteen splenectomized rats, tw'O were found immune to splenectomy and inocula- 
tion Of seven inoculated rats w’lthout splenectom> there were onl> four immune, 
the other three w'ere infected with Bartonella blood or by cultures Abundant 
grow’th W’as obtained once on blood agar, and the cultures were highlj infectious 
Six Bartonella rats, that spontaneously reco\crcd after splenectomv, w'ere reinfected 
either bj blood transfer or by culture, and, accordmglj, were not immune 

Morphologicallj and clinically, Batloticlla wnuir differs markedly from Bai- 
touclla hacillifonms of Oroja fever and from the rod-likc structures ("Erjthro- 


konten Schillings ’) of pernicious anemia 


Authors’ Summary 


Meningitis ix’ Chiidren Caused by’ Koch-Weeks Bacilli H Meyer and 
R Steinert, Munchen med Wchnschr 75 945, 1928 

The svmptoms, the clinical progress and the results of bacteriologic studies 
of three children with meningitis caused bj Koch-Wceks bacilli arc reported 
None recoY’ered, and the results of the postmortem examination of the brain of 
tw’o are given Both had a marked suppurative meningitis j- P Hirsch 


Tetanus Bacilli in Gangrene or the Lungs Without Tetanus Symptoms 
W Voigt, klunchen med Wchnschr 75 994, 1928 

Necrotic tissue from a gangrenous portion of the lung obtained by postmortem 
examination was examined m stained preparations and found to contain tetanus- 
like organisms Bv cultures and animal tests, B tetam was identified The blood 
serum was not tested for tetanus antitoxin and it was not possible to explain 


the absence of symptoms of tetanus 


E F Hirsch 


Stool Exaviination of 500 Philippine School Children L Lissner, 
Munchen med Wchnschr 75 1163, 1928 

The total percentage of infestation bj nematode parasites is 92 6 Of these, 
16 4 per cent were Anchvlostoma duodenale, 73 per cent Ascaits luiiibncoidc^, 
32 3 per cent T> iclwccphaltis dtspat , and 76 per cent O^yniis vcmnculaiis An 
infestation with two v’arieties of parasites existed in 28 8 per cent The ages of 
the children ranged between 8 and 18 years, those m the tenth to thirteenth years 
were most frequentlv infested Unsanitary conditions of liv'ing are held responsible 


for the high percentage of infestation 


E F Hirsch 
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Bacillus Abortus or Balg as a Cause of a Septic Disease il Humal 
Beings Horst Habs, Ztschr 1 klin Med 108 445, 1928 

Banllits ahoitns was described by Bang m 1897, and since was considered as 
being pathogenic only for animals It is transmitted m cattle by the genital 
route and also by mouth when animals are fed on grounds soiled with this germ 
Habs reports four cases m which the bacillus was isolated from the blood of 
patients m whom it caused a peculiar septicemia resembling somewhat that of 
undulant fever The author is emphatic, however, that in these cases it con- 
cerned Bacteinim aboiium Bang and not Bacteiium mehtensts Bruce, basing his 
opinion on epidemiologic and serologic data He also believes that the disease m 
human beings is apparently less rare than it is believed, being transmitted with 
the milk of cows Four clinical histones of patients with this disease are given 
m detail, accompanied by a comprehensive discussion g Fried 

The Potential Aikalescence of the Blood and Its Fluctuations in 
P uLMONARV Tuberculosis T D Kahn, Ztschr f Tuberk 50 480, 1928 

The potential alkalescence of the blood in pulmonary tuberculosis is usually 
decreased This decrease is loughly parallel with the extent and activity of the 
process During exacerbations, hyperalkalosis is observed, followed by hypo- 
alkalosis Both rapid decrease and rapid increase m the alkalescence of the blood 
IS prognostically an unfavorable sign Pinner 

Experiences with the Sedimentation Reaction of Erythrocytes H 
Starcke, Ztschr f Tuberk 50 486, 1928 

The prognostic and diagnostic evaluation of the sedimentation reaction must 
be made with great caution The increase in the sedimentation rate, following 
a diagnostic injection of tuberculin, is not regular, it depends more on the dosage 
of the tuberculin than on the activity of the process The fluctuations of the 
sedimentation rate do not give a reliable indication for tuberculin therapy 

Max Pinner 

The Blood Picture in Human Trichiniasis W Behr, Folia haemat 
36 25, 1928 

In four cases of trichiniasis, the blood showed constantly a high eosinophilic 
count In two instances an eosinophilia of 14 and 11 per cent, respectively, was 
present m the blood three months after an apparent recovery g Fried 

Spondvlitis Due to Bvctlrium Abortus L P Jensen, Hospitalstid 
71 637, 1928 

In Jensen’s patient with an abscess m the left groin, a histor} of febrile dis- 
order, diagnosed as typhoid a >ear earlier, and exposure to possible infection 
with Bactci luvi abo; turn, roentgen examination disclosed marked neoformations of 
the bones and destructne processes in the third and fourth lumbar vertebrae 
Tuberculosis was excluded While the roentgenographic observations resembled 
those m spondylitis typhosa, tjphoid bacilli were not found at the time or on 
repeated tests since, but a definite serologic reaction to Bang’s abortion bacillus 
was established after ten months of treatment 


B ICTERIOPIIAGES IN Chicken Embri OS Tage Kemp, Acta path et microbiol 
Scandinav 5 105, 1928 

A large number ot publications deal with the search for bacteriophage lytic 
principles m embryonal organs of fowls and cahes, and in human fetuses, though 
the winters have not succeeded in demonstrating them In the experiments 
described m this paper, htic principles were ^ound m chicken cmbrios m a number 
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of cases An attempt was first made to pro\oke the formation of Ijsms m a 
Bacillus coll strain by adding to tlie broth cultures of the strain varying quantities 
of coal-tar together with coal-tar and embryo chick tissue simultaneously , by 
these means, ly'sins were not formed ni the B colt cultures, but lysms were 
accidentally found m some of the chicken fetuses m the preparatory experiments 
for this senes of tests A number of embryo chicks were extracted from the 
eggs under sterile conditions and cut with scissors into 3 by' 4 pieces, each piece 
was placed m a test tube containing common peptone broth and incubated for 
forty-eight hours at 37 C, without the appearance of any growth A drop of 
B coll culture was added to each tube, and, after twenty -four hours m the 
thermostat, the broth was filtered through a Seitz asbestos filter Seven of the 
resulting filtrates contained actne lytic principles against cob bacilli Using special 
quantitative methods, which are described, the authors examined the relations of 
the seven lysms, when tested on colon, typhoid and dysentery strains, and proved 
that the lysms could be divided into three groups, showing outstanding differences 
in their action on the three strains of bacteria Later information revealed the 
fact that the embryos from which the Iv'sins had been isolated were derived from 
eggs from a poultry farm attacked by an epidemic of so-called white diarrhea, 
in a later examination of a large number of embryos (about 100) from eggs 
derived from healthy fowls, lysms could not be demonstrated in the embryos, it is 
therefore reasonable to connect the finding of lysms with the infectious disease 
prevailing m the poultry farm from which the eggs originated It is difficult to 
bring these observations into harmony with the theory' that the bacteriophage Ivtic 
principle is an ultramicroscopic virus AviTiion’s Summvrv 

The Etiologv of Actixomvcosis in Dovilstic Akimals H Magnpeson, 
Acta path et microbiol Scandinav 5 170, 1928 

A large number of cases of so-called actinomycosis in cattle and swine has 
been studied Under actinomycosis are classed suppuration w ith granulation tissue 
m the pus of which are characteristic granules with a peripheral layer of clubs 
Of the cases examined in cattle, 41 per cent were found to be due to streptothnx, 
and in the cases of actinomy'cosis of the udder of swine streptothnx was found 
in 66 3 per cent In a number of cases, the causative organism appeared to be 
staphylococci Actinomycosis should be regarded as a chronic inflammation due 
to certain pyogenic bacteria, having the power to adapt themselves and form cell 
colonies with their own intercellular substance and protective sheath and then 
live m symbiosis with their host To Magrou, the naturalist, must be given the 
credit of having proved by comparative studies of botry omy cosis and actinomycosis 
the identity of these diseases and of having given the best biologic explanation 
hitherto of the origin and character of the infection 


Immunology 

Iso- Agglu UNIX s IN THE New-Born C H Smitii, Am J Dis Child 36 54, 
1928 

It was observed, in 49 2 per cent of seventy'-one cases of new-born infants, 
that the cord blood contained the full amount of receptors and iso-agglutmms 
so as to place it in one of the four designated groups An increase in this 
percentage takes place during the first year of life 

An examination of the cord blood after an interval of ten days showed either 
a decrease in their titer or a complete disappearance m twenty-seven of the 
forty'-one cases 

The iso-agglutmms of the cord and maternal blood have a qualitative similarity 
Simple blood dilution does not seem to be the causative factor in the loss of 
iso-agglutmin strength following birth The author is of the opinion that the 
similarity' of iso-agglutmms of the child and mother and their subsequent diminu- 
tion 111 the child following birth point to a transfer by' way of the fetal cirulation 
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The author cites two cases in which, after primary demonstration of iso-agglutinins, 
a subsequent disappearance occurred Later the specific blood group of the infant 
was established by the appearance of an agglutinogen and associated iso-agglutinin 
Thus the cord blood possessed both iso-agglutnnns and could be placed in group O 
The blood groups developed by the infant were A and B, respectively There- 
fore, 111 establishing paternity by the iso-agglutimn reaction, it would be wise to 
wait until the permanent iso-agglutimns are developed 

The type of labor does not seem to have any effect on the placental trans- 
mission of iso-agglutmins jj g 


Absorption of TJndigested Proteins in Human Beings H Sussman, 
A Davidson and M Walzer, Arch Int Med 42 409, 1928 

Subjects used in this study were given passive local sensitization by the intra- 
dermal injection of serum from an egg-sensitive patient An egg meal was given 
the following morning, and the time noted as to appearance of reaction in the 
sensitized area Of thirty-four subjects tested, 85 per cent reacted positively, 
and 78 per cent of the reactions occurred in the first hour With fish proteins 
previously tested, 86 per cent of the reactions occurred in the first thirty minutes 
Giving the test protein on a full stomach showed the reaction time Peptone 
feeding did not exert any consistent effect on the time or severity of the reaction 
On rectal injection, absorption of the protein ocurred to a less extent than in 
the upper digestive tract Hamilton R Fishback 


Production of Active Immunity Against the Fatal Outcome of Experi- 
mental Fecal Peritonitis B Steinberg and H Goldbl-itt, Arch 
Int Med 42 415, 1928 

Eleven dogs were immunized by repeated intraperitoneal injection of living 
colon bacilli Ten of these survived the intraperitoneal injection of a dose of 
feces proved to be lethal for normal dogs Of eight dogs immunized by the intra- 
peritoneal injection of colon bacilli killed by heat, only three survived the normal 
lethal dose of feces Feces heated to 60 C for one hour proved sterile on 
culture, and did not produce peritonitis when injected into the peritoneal cavity 

Hamilton R Fishback 


Skin Sensitivity of Rheumatic Sublets to Streptococcus Filtrates 
E I M Irvine-Jones, Arch Int Med 42 784, 1928 

Fifty-six strains of streptococci were isolated from the upper respiratory tracts 
of rheumatic children, and twenty-four strains from nonrheumatic children No 
significant difference in regard to source was found m fermentation, neutralization 
and skin tests on rheumatic and nonrheumatic children Patients followed for 
a period of time showed alternation of positive and negative phases of the skin 
reaction similar to experimentally produced allergy Some of these had recurrent 
rheumatic attacks Skin reactivity was found to be most marked in rheumatic 
subjects, especially in the acute stages Circulating toxins were not found in the 
blood of acutely sick rheumatic persons It is suggested that rheumatic fever 
IS a form of allergic response to common streptococci 

Hamilton R Fishback 


Blood Grouping oi Baffin Isiand Eskimos Peter Heinbecker and 
Ruth H Pauli, J Immunol 15 407, 1928 

The blood groupings of 166 Eskimos of Baffin Island are recorded Further 
eiidence is presented to support the view that the pure blooded Eskimo falls 
into blood group I 

Authors’ Summarv 
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Studies on the Antigenic Properties of the Ultraviruses E W 
ScHULT? and J Ho\t, J Immunol 15 411, 1928 

No evidence of specific complement-fixing antibodies against the virus of 
herpes was found in the serum of rabbits which had been immunized by different 
routes with virus-bram suspensions These immune serums also failed to present 
any evidence of specific precipitating antibodies Virulicidal antibodies were 
demonstrable in all of the immune serums tested for this property 

Authors’ Summary 


The Primary Toxicity of Goat-Serum JosEPif D Aronson, J Immunol 
15 465, 1928 

Fresh unheated normal goat-serum is hemolytic for guinea-pig erythrocytes, 
it IS toxic when introduced into the general circulation or into the peritoneal 
cavity of normal guinea-pigs, it produces neciosis when injected into the dermis 
of normal guinea-pigs The hemolytic, toxic and necrotizing action is dependent 
on a thermolabile and a thermostabile fraction The thermolabile fraction reacts 
in the same way as complement After it has been removed from goat-serum the 
addition of fresh complement restores the hemolytic and toxic action but not the 
necrotizing action The thermostabile fraction is absorbed by certain tissues of 
the gumea-pig but not b> the tissues of animals insusceptible to the action of 
goat-serum Antigoat-serum neutralizes the hemolytic, toxic and necrotizing action 
of goat-serum This neutralization is not brought about by complement fixation, 
but is brought about bv the action of antibody on the antigen Repeated injec- 
tions of fresh goat-serum into normal guinea-pigs produce immunity to its 
necrotizing action, accompanied by the Arthus phenomenon The appearance of the 
Arthus phenomenon is part of the process of immunity, it is not a result of the 
necrotizing action of the fresh goat-serum for it follows also injections of goat- 
serum from which the necrotizing property has been removed by heating The 
hemolytic, toxic and necrotizing action of goat-serum is due to a single substance, 

which acts as a toxin . , „ 

Author s Summary 


Immunity to Botulinum Toxin Mary Nevin and Elizabeth Lee Hazen, 
J Immunol 15 489, 1928 

Rabbits can be immunized by injection, iiitradermal and intravenous, of anti- 
toxin followed by toxin Immunization by mouth or rectum did not succeed 


The Increased Susceptibility of the Albino Rat Infected with the 
Tubercle Bacillus to Tuberculin M I Smith, Pub Health Rep 
43 2817, 1928 

The object of this work was to ascertain the degree of increased susceptibility 
to tuberculin of rats infected with tubercle bacilli over normal animals, and the 
manner m which this is influenced by a diet deficient in vitamin A The tuberculin 
preparation used was a water soluble powdei suitable for intravenous injection, 
made from a synthetic nonprotein medium on which the bacilli had grown for 
SIX weeks Rats on adequate and deficient diets were inoculated intrapentoneally 
with human tubercle bacilli, a procedure Which has no appreciable effect on normal 
animals for several months At varying intervals thereafter, the effect of the 
tuberculin preparation injected intravenously was determined The minimum lethal 
dose for rats on the adequate diet was 300 mg per kilogram for nonmfected 
and 50 mg per kilogram for infected animals The ratio of susceptibility to 
tuberculin of the infected compared with the normal animal was therefore roughly 
6 to 1 In animals suffering from vitamin A deficiency, the ratio was about 
40 to 1, indicating that hypersensitiveness is increased sevenfold by the deficient 
diet Hypersensitiveness was evident fourteen days after infection, and reached 
its height at thirty days The same effect was produced by bovine as by human 
bacilli, but not by killed organisms 
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It was concluded that invasion of the tissues of the rat by tubercle bacilli 
effects an increased susceptibility to tuberculin, as occurs in the more susceptible 
animals, and that the systemic effects of tuberculin are only quantitatively different 
m the tuberculous and the normal animal 

The in Vitro Titration or B Welchii Antitoxin b\ Its Antihaemolytic 
Power J H Mason and A T Glenny, J Path & Bact 31 629, 1928 

Identical results are obtained for B welchti antitoxin by antihemolytic titration 
m vitro and by antitoxic titration in vivo by intravenous injection into mice 

Authors’ Summary 

The Relation of Agglutination by Specific Serum to Agglutination 
BY Acid J A Arkwright, J Path & Bact 31 665, 1928 

There are two agglutinable substances in a culture of motile bacteria of the 
B typhosus. Salmonella group, which are responsible for agglutination by acid 
at different zones of hydrogen ion concentration or (H'^) and these substances are 
probably identical with the glagellar and somatic antigens, respectively, which react 
with H and O agglutinating serums 

The Action oi Immune Serum on Vaccinia and Virus III in Vitro C H 
Andrewes, j Path & Bact 31 671, 1928 

Immune serum does not destroy vaccinia virus in vitro, even after twenty- 
four hours’ contact at room temperature The inactivation of the virus is not 
associated with any stable antigen-antibody union occurring in vitro in twenty-four 
hours at room temperature There is at present no evidence that any in vitro 
antigen-antibody union at all is involved These conclusions are also applicable 
to virus III, though owing to greater difficulties in its study the evidence is less 

complete Author’s Summary 

The Relationship Between the Bactericidal Power of Normal Guinea- 
Pig Serum and Complement Activity John Gordon and Arthur 
W oRMALL, J Path & Bact 31 753, 1928 

The conclusion is reached that hemolytic complement and bactericidal com- 
plement have a similar constitution and are probably identical Thus the bac- 
tericidal system investigated here appears to consist of an immune body (present 
in normal guinea-pig serum) and complement 

Fixation of Complement by B Typhosus and Normal Guinea-Pig’s Serum 
Ernest M Dunlop, J Path & Bact 31 769, 1928 

Guinea-pig’s serum shows zonal fixation of its hemolytic complement in the 
presence of a suspension in saline of the majority of strains of B typhosus 
Different strains of B typhosus vary in their ability to cause zonal fixation of 
guinea-pig’s complement Two of twenty-one strains examined have failed to 
do so The phenomenon is explicable on the basis of the presence in normal 
guinea-pig’s serum of a natural antibody This resembles immune antibody in 
its ability to sensitize the organisms, so that they can then fix complement, but 
it differs from immune antibody in its thermolability and m its comparative lack 
of specificity This antibody varies greatly in its sensitiveness to heat and it is 
sometimes more labile than complement B typhosus unites with the antibody 
at 0 C , usually thereby becoming sensitized, but no fixation of complement occurs 
at 0 C The antibody can oe removed from guinea-pig’s serum not only by 
organisms with which it reacts specifically (leading to complement fixation) but 
also by other organisms, and by agents such as coal dust charcoal or powdered 
glass Hemolytic complement can be removed from guinea-pig’s serum without 



168 


ARCHIVES OF PATHOLOGY 


destruction of the antibodj"- Certain other organisms (coliform bacilli, anthracoid 
bacilli and staphylococci) also cause zonal fixation of guinea-pig’s complement 
The addition of heated normal serum (rabbit’s or human) to mixtures of typhoid 
bacilli and guinea-pig’s complement sometimes inhibits, sometimes increases, the 
zone of complement fixation Author’s Suaimart 

Report of the Royal Commission of Inquire into Fatalities from Toxin- 
Antitoxin AT Bundaberg Canberra, M J Australia 2 2 and 38, 1928 

Of twentv-one children injected with toxin-antitoxin on Jan 27, 1928, some 
with the initial and some with the second dose, eighteen became ill and twelve 
died The same bottle had been used several times previously without untoward 
effects The symptoms were similar m all the fatal cases, beginning from five 
to eight hours after injection with vomiting and diarrhea, fever, rapid pulse, 
cyanosis and circulatory failure The deaths occurred in from fifteen to thirtj- 
four hours The survivors developed abscesses at the site of inoculation The most 
significant postmortem observation was degenerativ'e change of the lymphoid 
tissue throughout, suggestive of the action of a toxic agent in the blood stream 
Changes peculiar to the action of diphtheria toxin, such as fatty degeneration 
of the heart muscle or hemorrhages, were not found Examination of the remain- 
ing toxin-antitoxin mixture showed it to be cloudy on the following day, and 
staphjdococci were cultivated both from it and from the abscesses No evidence 
of tetanus or of free toxin was found in the mixture, and injections of antitoxin 
in the sick children had no effect The symptoms and pathologic observations 
pointed to a staphylococcus infection as the most likely cause of the illnesses, in 
spite of the rapidity of the deaths and absence of metastatic abscesses in the 
survivors The organism was not highly pathogenic for laboratory animals, except 
for the rabbit Skin tests m human beings with a filtrate produced marked reac- 
tions in some persons and none in others, suggesting a possible explanation of the 
failure of some of the children to react 

The batch of toxm-antitoxm in question was issued without addition of a 
preservative, and the bottle was kept at room temperature, so that conditions 
were favorable for the multiplication of organisms There were two possible 
sources of contamination The needles used for tlie injections were lifted out of 
sterile water with the fingers instead of with forceps, and air was necessarily 
injected onto the rubber-capped bottle as the fluid was remov'ed Although the 
fingers of the operator appeared to be the most likely source of the staphylococci 
in this case, an experiment was made to inv’estigate the latter possibility Air 
was injected and fluid removed with sterile needles m the usual manner from a 
number of rubber-capped bottles of toxin-antitoxin without antiseptic, and 30 per 
cent of them were found to be contaminated in this way No contamination 
occurred in the presence of an antiseptic 

The commission concluded that the deaths were due to staphylococci with which 
the mixture was contaminated during the first injections made from the bottle, 
and that the repeated use of material from a rubber-capped bottle containing 
no antiseptic is dangerous It recommended that biologic products in which 
growth IS possible should not be issued m this form, and that all products not 
containing an antiseptic should be so labelled with the warning that they must 
be completely used at one time or the remainder discarded Special training for 
those engaging in the immunization branch of public health work was advised 

Beatrice R Lovett 

Local Vaccination Against Rabies P Remlinger and J Bailly, Ann 
de rinst Pasteur 42 349, 1928 

Using a series of guinea-pigs as test animals, attenuated rabies virus w'as 
locally inoculated by means of friction on the skin Subsequent attempts to 
produce localized or general infection demonstrated a degree of immunity The 
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practical value of strictlj local immunization is discountenanced, but the doctrinal 
value in showing an affinity of the virus for the skin is upheld 

M S Marshall 


Blood Grolps in Man and Chimpanzee Jean Troisier, Ann de ITnst de 
Pasteur 42 363, 1928 

The red blood cells of fourteen chimpanzees are agglutinated by human serums 
III (B) and IV (O) , the human serums (AB) I and II (A) are without effect 
The serum of the chimpanzees agglutinate human cells I (AB) and III (B) 
It is without effect on human cells II (A) and IV (O) The blood of chimpanzees 
possesses hemagglutinins (agglutinogen A and agglutm b) ot group II of man 
The quanitj of agglutinogen and especially of agglutinins varies moderately in 
subjects, or from daj’’ to day m the same subject The test of saturation of 
agglutinins does not enable one to distinguish the blood of man II (A) from 
the blood of the chimpanzees Man II may receive with impunity intravenous 
injections of citrated chimpanzee blood This humoral and cellular identity between 
the chimpanzee and man II favors the phylogenic hypothesis of a common ancestor 

Author’s Conclusions 


Allergy and Classification of Pulmonary Tuberculosis W Cursch- 
mann, Beitr z Klin d Tuberk 69 501, 1928 

The determining factor m the development of tuberculous lesions is the 
immunity and not the allergy The immunity can be determined by tuberculin 
skin reactions with study of the blood picture Positive allergy and absence of 
shifting to the left, with normal sedimentation time, indicates high immunity, 
while positive skin tests, with shifting to the left and increased sedimentation rate, 
indicate lowering of the immunity It is necessary to indicate the gross anatomic 
character of the lesions such as, infiltration, dissemination, cavity, cirrhosis , type 
and extent of the lesion and its tendency toward progression, cavitation or retro- 
gression It is not necessary to create definite pictures of tuberculosis, and 
attempts at histologic classifications are futile and unnecessary 

Max Pinner 


Immunization of Guinea-Pigs with Saponified Tubercle Bacilli K W 
Clauberg, Beitr z Klin d Tuberk 69 551, 1928 

Tubercle bacilli were saponified by 10 per cent potassium hjdrate and exposure 
to heat The final product was neutralized with lactic acid Ten of twelve animals 
which were vaccinated with this preparation proved to be refractorj'^ to a subsequent 
infection, one developed some tuberculosis and one died of generalized tuberculosis 
Four of the controls did not develop tuberculosis and five died of generalized 
tuberculosis three months before the completion of the experiment 

Max Pinner 


Increase of Flocculability in the Serum in Tuberculosis J Von 
Daranyi, Beitr z Klin d Tuberk 69 558, 1928 


This IS a review of the literature dealing with the serum reaction known 

under the author’s name ,, 

Max Pinner 


Specific-Proteolytic Ferments in the Serum in Pulmonarv Tubercu- 
losis F Lasch and R Gross, Beitr z Klin d Tuberk 69 670, 1928 

Abderhalden’s test was done on a small series of patients The antigen was 
prepared from tubercle bacilli by boiling and extraction with lipoid solvents 
Forty-six of sixty patients with pulmonary tuberculosis reacted positivelj Three 
of fifteen healthy persons reacted positively Pregnancy of not more than three 
months’ standing did not interfere with the specificity of the reaction 

Max Pinner 
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The Virulence or B C G S T Lange and K W Clauberg, Beitr z Khn 
d Tuberk 70 346, 1928 


The BCG strain, even in massive doses, is but little virulent for guinea-pigs 
The specific alterations which it produces remain localized and disappear again 
The strain can be isolated from infected animals but neither the pure culture nor 
the infected organs produce any changes on reinjection into animals The patho- 
logic action of this strain could not be enhanced by submitting the animals to 
injuries, such as exposure to cold, inhalation of dust, vitamin deficient food, 
injection of sodium aurothiosulphate, injection of diphtheria toxin and mixed 


infection 


Max Pinner 


The Complement Fixation in Tuberculosis Af Stein and Schachsl- 
WARLV, Beitr z Khn d Tuberk 70 408, 1928 

In a series of 136 patients complement fixation was done with the antigens 
of Wassermann, Klopstock and Neuberg and with an antigen of nonacid-fast 
organisms grown in saponin containing glycerol broth The latter antigen gave 
the best results But only 40 4 per cent of patients with clinical tuberculosis 
reacted positive!}, and 5 per cent of nontuberculous patients reacted positnely 

AIax Pinner 


The Use of Serum Obtained After Death i or Iso-Agglutination 
P Serebrjaniroff and M Leitschick, Ztschr f d ges Genchtl Med 
12 496, 1928 

Blood from the corpse gives good serum for iso-agglutination if obtained not 
later than seventy-two hours after death Chronic diseases and injuries of the Iner 
may be unfavorable for securing good serum One drop of 20 per cent solution 
of formaldehyde to 2 cc of serum is recommended as a preservative 


Investigations of Relapse Strains of Tripanosomes b\ AIeans or the 
Rieckenberg Phenomenon F Leupold, Ztschr f Hyg u Infektions- 
krankh 109 144, 1928 


The Riekenberg phenomenon consists m agglutination of the blood platelets 
around the trypanosomes, when the blood of a mouse recovered from a trypan- 
osome infection is mixed with blood containing organisms of an identical strain 
No agglutination takes place with heterologous strains The reaction has been 
shown to depend, not on the platelets themselves, but on antibodies present in the 
serum of the immune animals The author found that immune serum could be 
injected into normal animals and their blood used for the reaction 

“Relapse strains” of trypanosomes were obtained by allowing mice infected 
with an original strain to recover partially (by giving insufficient doses of arsphen- 
amme), and taking their blood during the subsequent relapse Strains taken from 
different animals during their first relapse behaved like heterologous strains 
Frequently no agglutination was observed when organisms from one animal were 
mixed with blood from another It appeared, however, that the number of differ- 
ent strains obtainable from relapses was limited Thus 56 per cent of the relapse 
organisms corresponded to one type, 20 per cent to a second, 20 per cedt gave 
positive agglutination reactions with immune blood of both types, and 4 per cent 
with neither The author concludes that the blood platelet reaction can be used 
m this way to identify and differentiate strains of trypanosomes The results 
agreed with those obtained with the reinfection method, in which it is found that 
immune animals can be reinfected with heterologous but not with homologous 


strains 


B R Lovett 
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Experimlntal Immunizaiion WITH B CG H CiiiARi, N Nobel and A Sole, 
Ztschr f Tubcrk 51 354, 1928 


Following the administration of B C G by mouth, guinea-pigs usually do not 
develop tuberculous alterations, probably because the bacilli are excreted with 
the feces Pure subcultures from the original BCG vaccine are virulent for 
guinea-pigs Intraperitoneal immunization does not confer immunity to guinea- 
pigs Most, but not all, of the treated animals lived longer than the controls 


after infection with fully virulent bovine bacilli 


Max Pinner 


Attempts to Immunize Rabbits with Syphilitic Testicular Tissul 
M Honda, Acta Dermatologica 12 179, 1928 

Male rabbits were injected m various ways with emulsions of rabbit testicles 
rich in virulent spirochetes, but no demonstrable evidences of immunity were 
obtained 


Tumors 

Primary Neoplasms or the Heart, Report or an Unusual Case Ernest 
B Bradlev and Elmer S Maxwell, J A M A 91 1352, 1928 

The growth, which is regarded as primary in the heart, occurred m a man, 
aged 62 There were numerous metastases 


The Malignant Functions of the Chorionic Epithelium W Blair Bell, 
J Obst & Gynec Brit Emp 35 233, 1928 

Evidence is presented to show that the chorionic epithelium resembles malignant 
tissue of somatic origin in its function and chemical constitution The high 
phosphatid-cholesterol ratio necessary for permeability of the cell membrane to 
water soluble foodstuffs and to the high water content of the cells is more pro- 
nounced m the trophoblast than in malignant tissue by its function of glycolysis m 
aerobic as well as in anaerobic conditions There is a lower dextrose content and 
a higher lactic acid content in the placental circulation than in the normal venous 
circulation of the mother This might indicate that, in regard to glycolysis, the 
chorionic epithelium functions like a malignant growth Like malignant neoplasms, 
the chorionic epithelium shows a pn value on the acid side of neutrality which is 
more pronounced in the younger placentas a t irnBATr 


Mixed Tumors or the Uterus and Vagina Wilfred Shaw, J Obst & 
Gynec Brit Emp 35 498, 1928 

Mixed tumors of the female genitalia are classified according to their anatomic 
origin as follows uterine, cervical and vaginal Those arising from the body of 
the uterus are the rarest, there being only thirteen cases on record The growth 
IS polypoid and quite vascular, but its most dependent part is usually necrotic. 
The tumors develop after the menopause Mixed tumors of the cervix occur at 
the average age of 34 and usually have a grapelike form The mixed vaginal 
tumors are found in young children or infants and are usually polypoid Mixed 
tumors are malignant and in association with sarcoma cells, they contain striated 
embryonic muscle cells, cartilage, fat, bone and elastic tissue The author pointed 
out that the gelatinous matrix was similar to embryonal mesenchyme but, on the 
whole, he admitted that there is no satisfactory explanation of the origin of these 

A J Kobak 


Attempt to Transmit Cancer of the Human Digestive Tract to the 
Chimpanzee Jean Troisier and Henri Limousin, Ann d ITnst Pasteur 
42 380, 1928 

The authors report that the results thus far are not successful 
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The Hypophysis aisd Difncephaion in Carcinoma Friedrich Wohlwill, 
Deutsche Ztschr f Nervenh 105 63, 1928 

Only 5 of 177 cases of carcinoma showed metastasis in a hypophysis Most of 
these were primary tumors of the breast In 45 of 177 cases, instead of emaciation, 
a normal general physical condition or increase in weight were found Discarding 
those cases in which the influence of other endocrine glands, notably the ovary, 
was suggested, the author accounted for eighteen cases on the bases of lesions in 
the h3fpoph3^seal-diencephalic 3'egetative centers 

CvTOCHROME IN TuMOR TissuE H Yacr, H Tamh A aiid W Nakahar,\, 
Japan M World 8 233, 1928 

We examined four t 3 pes of transplantable tumors for the occurrence of C 3 to- 
chrome, an intracellular respirator 3 ' pigment recentl 3 discovered b 3 Keihn, and 
found that Fujmawa rat sarcoma contains a large amount, Flexner-Jobhng rat 
carcinoma and Bashford mouse carcinoma a medium amount, and Rous chicken 
sarcoma either small or no demonstrable amount of tins respiratory pigment It 
IS probable that these facts can be correlated with the difference in the ability of 
different types of tumors to withstand the deprivation of ox 3 'gen 

Authors’ Summary 


Medicolegal Pathology 

Human Mercuric Chi oride Poisoning b\ Intravenous Injection E L 
Harmon, Am J Path 4 321, 1928 

The four patients in the cases here reported survived periods of intoxication 
ranging from six to twelve days following the intravenous injection of mercuric 
chloride in a dosage of more than 5 mg per kilogram of body weight Tw'O 
types of necrosis were found m the kidneys m each of the four cases The 
desquamation of renal tubular epithelium was not necessarily dependent on epithelial 
regeneration beneath the necrotic cells Calcification w'as observed onlj in the 
epithelium, the seat of coagulation necrosis, and the calcified cells w’ere seen m 
situ as well as free in the lumina of the tubules In these cases the damage to 
the liver consisted of only a mild parenchymatous degeneration m contrast to the 
severe hepatic changes observed after mercury poisoning by mouth Epithelial 
necrosis and mucosal ulceration of the colon were noted in the four cases The 
renal changes due to mercury poisoning in man are essentiall 3 ’^ the same whether 
the mercury is administered by mouth or intravenously Gastro-enteritis does not 
occur after the intravenous injection of large doses of mercur 3 

Author’s Summarv 

The Migration of Bullets, Shot, and Nails After Insertion Into the 
Veins of Dogs H J Warthen, Jr , Arch Surg 15 712, 1927 

Most of these metallic objects w'ere carried along m the blood current through 
the heart into the lungs where they caused little trouble w’hen sterile The 
migration often required days The experiments w^ere made with fourteen dogs, 
and all but three of ninety-four of the foreign bodies introduced into the veins 
passed on into the lungs These results in dogs are somewhat different from 

observations on the transportation of missiles m the veins m human beings, for 

as a rule after their arrival in the heart they usually remain there and are not 

forced out into the lungs E R Le Count 

Trauma of the Caudal Region of the Spine H Keller, Internat Clm 
2 58, 1927 

With a good account of the relation of the coccyx to the many muscles and 
nerves of that region, seven cases of injury of the coccyx are reported one with 
posterior dislocation, one wuth partial fracture from the sacrum and five with 
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sprains Six of the patients were women, and one was a man The pain at the 
time of injury is so severe that fainting is not uncommon It radiates down the 


thighs and may extend up the trunk and even into the arms Frequent urination 
and pain with defecation are symptoms Much more aid to correct diagnosis is 
obtained by palpation than by roentgen examinations, for the coccyx is not bony 
By conservative treatment recovery generally occurs Laparotomy had been urged 
for two of the seven patients, and for two others removal of the coccyx All 


recovered without operation 


E R Le Count 


Unsuspected Foreign Bodies in the Cranium A Fribourg-Blanc and 
H Durand, Ann de med leg 8 148, 1928 


Unsuspected Foreign Bodies J Belot, Ann de med leg 8 132, 1928 


The enrichment of medical experience from great wars does not all take place 
during the period of conflict It is ceitamly prolonged over the life of those who 
survive injur jq and probablj'' much longer This fact is being demonstrated from 
time to time by opportunities to reexamine old injuries, by examinations made 
for the revision of pension awards, and by serious or fatal sequences which first 
appear years after injury Two such late results, one concerned with an extensive 
trephining, the other with abrupt unexpected death probably from an abscess of the 
brain following injury requiring enucleation of one eye, were reported by Fribourg- 
Blanc (Aim de med Icq 7 52, 1927) 

His more recent report with Durand of foreign bodies m the head is remarkable 
It arose from systematic radioscopic examination of the heads of fifty exsoldiers 
in the neuropsychiatric service of the Military Hospital, Val-de-Grace, in Pans 
Foreign bodies were found in the heads of thirty, and entirely unsuspectedly m 
all but one These were intra-orbital, nineteen in the soft parts or bone and eight 
intracranial In this last group there were six metallic foreign bodies 

Belot mentions a soldier -with a missile in one buttock after it had passed 
through the trunk lengthwise from its entrance behind one shoulder as he was 
prone, a certificate possessed by another stated that he carried a piece of shrapnel 
in his right lung, but the fragment was found near the hip In several persons 
the discovery of particles of glass was made some time after the wounds had 
healed More interesting than these were intracardiac foreign bodies found m the 
hearts of three men, two seen during the war, all had entered from in front and 
lodged 111 the right ventricle They were so violently in motion with the blood 
that considerable ingenuity was required to find them radioscopically , a timing 
exposure to the short intervals was necessary to photograph them Examination 
of one of the soldiers after a year indicated a partial anchoring of the piece 


of metal None of the three men was aware of the presence of these foreign 


bodies, nor were they greatly discommoded 


E R Le Count 


Experimental Venous Air Embolism S Fre\, Arch f khn Chir 148 536, 
1927 

Probably the oldest of the theories explaining death from the entrance of air 
into the systemic veins is the failure of an adequate blood supply to the higher 
“vital” centers m the brajn, because the air passes through the lungs into the 
systemic arteries Another interpretation is distention of the right ventricle and 
auricle with froth so that blood is not forced through the lungs A third is the 
failure of blood to pass througli the lungs, with a resulting internal asphyxia, which 
Frey believes accounts for the death of the dogs used in his experiments Air 
was put into the femoral veins, and what then happened depended largely on how 
much was injected and whether it was put m quickly or slowly With considerable 
air introduced rapidly, there were large bubbles in the blood and a marked drop 
in arterial blood pressure He found the pulmonary capillaries in dogs imperme'-' 
able for air, but failed to observe any indications that cardiac paralysis occurred 
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The H'iPOPHYsis aisd Diekcephaion in Carcinoma Friedrich Wohlwill, 
Deutsche Ztschr f Nervenh 105 63, 1928 

Only 5 of 177 cases of carcinoma showed metastasis in a hypophysis Most of 
these were primary tumors of the breast In 45 of 177 cases, instead of emaciation, 
a normal general ph 3 'sical condition or increase in weight were found Discarding 
those cases in which the influence of other endocrine glands, notably the ovary, 
was suggested, the author accounted for eighteen cases on the bases of lesions in 
the hypophyseal-diencephalic vegetative centers 

Cvtochrome in Tumor Tissue H Yacr, H Tamiva and W Nakahara, 
Japan M World 8 233, 1928 

We examined four types of transplantable tumors for the occurrence of cyto- 
chrome, an intracellular respiratory pigment recently discovered by Keihn, and 
found that Fujinawa rat sarcoma contains a large amount, Flexner-Jobhng rat 
carcinoma and Bashford mouse carcinoma a medium amount, and Rous chicken 
sarcoma either small or no demonstrable amount of this respirator}" pigment It 
IS probable that these facts can be correlated with the difference m the ability of 
different types of tumors to withstand the deprivation of oxygen 

Authors’ Summary 


Medicolegal Pathology 

Human Mercuric Chloride Poisoning b\ Intravenous Injection E L 
Harmon, Am J Path 4 321, 1928 

The four patients m the cases here reported survived periods of intoxication 
ranging from six to twelve days following the intravenous injection of mercuric 
chloride in a dosage of more than 5 mg per kilogram of body weight Two 
types of necrosis were found m the kidneys in each of the four cases The 
desquamation of renal tubular epithelium was not necessarily dependent on epithelial 
regeneration beneath the necrotic cells Calcification was observed only in the 
epithelium, the seat of coagulation necrosis, and the calcified cells were seen m 
situ as well as free m the lumma of the tubules In these cases the damage to 
the liver consisted of only a mild parenchymatous degeneration in contrast to the 
severe hepatic changes observed after mercury poisoning by mouth Epithelial 
necrosis and mucosal ulceration of the colon were noted m the four cases The 
renal changes due to mercury poisoning in man are essentially the same whether 
the mercury is administered by mouth or intravenously Gastro-enteritis does not 
occur after the intravenous injection of large doses of mercury 

Author’s Summarv 

The Migration of Bullets, Shot, and Nails After Insertion Into the 
Veins of Dogs H J Warthen, Jr, Arch Surg 15 712, 1927 

Most of these metallic objects were carried along in the blood current through 
the heart into the lungs where they caused little trouble when sterile The 
migration often required days The experiments were made with fourteen dogs, 
and all but three of ninety-four of the foreign bodies introduced into the veins 
passed on into the lungs These results in dogs are somewhat different from 

observations on the transportation of missiles in the veins in human beings, for 

as a rule after their arrival in the heart they usually remain there and are not 

forced out into the lungs E R Le Count 

Trauma of the Caudal Region of the Spine H Keller, Internat Chn 
2 58, 1927 

With a good account of the relation of the coccyx to the many muscles and 
nerves of that region, seven cases of injury of the coccyx are reported one with 
posterior dislocation, one with partial fracture from the sacrum and five with 
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sprains Six of the patients were women, and one was a man The pain at the 

time of injury is so severe that fainting is not uncommon It radiates down the 

thighs and may extend up the trunk and even into the arms Frequent urination 

and pain with defecation are symptoms Much more aid to correct diagnosis is 

obtained by palpation than by roentgen examinations, for the coccyx is not bony 

By conservative treatment recovery generally occurs Laparotomy had been urged 

for two of the seven patients, and for two others removal of the coccyx All 

recovered without operation „ ^ _ 

E R Le Count 

Unsuspected Foreign Bodies in the Cranium A Fribourg-Blanc and 
H Durand, Ann de med leg 8 148, 1928 


Unsuspected Foreign Bodies J Bei ot, Ann de med leg 8 132, 1928 


The enrichment of medical experience from great wars does not all take place 
during the period of conflict It is ceitamly prolonged over the life of those who 
survive mjurj% and probably much longer This fact is being demonstrated from 
time to time by opportunities to reexamine old injuries, by examinations made 
for the revision of pension awards, and by serious or fatal sequences which first 
appear years after injury Two such late results, one concerned with an extensive 
trephining, the other with abrupt unexpected death probably from an abscess of the 
brain following injury requiring enucleation of one eye, were reported by Fribourg- 
Blanc (Amt dc med leg 7 52, 1927) 

His more recent report with Durand of foreign bodies m the head is remarkable 
It arose from systematic radioscopic examination of the heads of fifty exsoldiers 
in the neuropsychiatric service of the Military Hospital, Val-de-Grace, in Pans 
Foreign bodies were found in the heads of thirty, and entirely unsuspectedly in 
all but one These were intra-orbital, nineteen in the soft parts or bone and eight 
intracranial In this last group there were six metallic foreign bodies 


Belot mentions a soldier with a missile m one buttock after it had passed 
through the trunk lengthwise from its entrance behind one shoulder as he was 
prone, a certificate possessed by another stated that he carried a piece of shrapnel 
in his right lung, but the fragment was found near the hip In several persons 
the discovery of particles of glass was made some time after the wounds had 
healed More interesting than these were intracardiac foreign bodies found in the 
hearts of three men, two seen during the war, all had entered from in front and 
lodged in the right ventricle They were so violently in motion with the blood 
that considerable ingenuity was required to find them radioscopically , a timing 
exposure to the short intervals was necessary to photograph them Examination 
of one of the soldiers after a year indicated a partial anchoring of the piece 
of metal None of the three men was aware of the presence of these foreign 
bodies, nor were they greatly discommoded E R Le Count 


Experimental Venous Air Embolism S Fre\, Arch f khn Chir 148 536, 
1927 

Probably the oldest of the theories explaining death from the entrance of air 
into the systemic veins is the failure of an adequate blood supply to the higher 
“vital” centers m the bram, because the air passes through the lungs into the 
systemic arteries Another interpretation is distention of the right ventricle and 
auricle with froth so that blood is not forced through the lungs A third is the 
failure of blood to pass through the lungs, with a resulting internal asphyxia, which 
Frey believes accounts for the death of the dogs used in his experiments Air 
was put into the femoral veins, and what then happened depended largely on how 
much was injected and whether it was put m quickly or slowly With considerable 
air introduced rapidly, there were large bubbles in the blood and a marked drop 
in arterial blood pressure He found the pulmonary capillaries in dogs imperme- 
able for air, but failed to observe any indications that cardiac paral 3 'sis occurred 
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because of acute dilatation With a patient foramen ovale, air may easily get 
through into the left auricle and then into the systemic arteries Frey found 
the air in the lungs of the dogs on roentgen examination, but not in the heart 
He urges that by surgical measures the air be withdrawn from the pulmonary 
artery in cases of air embolism, aspirated possibly with a syringe 

E R Le Count 

Adipocere S Gov, Biochem Ztschr 187 470, 1927 

The composition of adipocere from two bodies reported in 1922 is compared 
with the results of a chemical examination of this material recently obtained 
from a third body In all of the material, the amount of free fatty acids was 
large, there was less olein than other fats It is suggested that the low melting 
point of oleic acid may be connected with its disappearance 

E R Le Count 


Hemoglobin Resistance as an Index or the Age or Nurslings and Pre- 
maturely Born H Bisciiorr, Deutsche Ztschr f d ges genchtl Med 
11 340, 1928 


When all are used together, the many conditions by which the duration of 
gestation of new-born infants is estimated are fairly reliable Among these are 
the weight, length of the nails, consistency of the skin and size of certain foci 
of ossification But these have little value for determining the age some weeks 
or months after birth at term, although by some investigators considerable reliance 
IS placed on the length and size of certain bones Bischoff has used the resistance 
of the hemoglobin to alkalis not only to ascertain the age of prematurely born 
infants, but also to decide during the first >ear of their life the time of conception 
of prematurely born infants, if the date of their birth is known These are matters 
of importance in connection with foundlings, illegitimacy and questions of parent- 
hood The method was described by Korber in 1866 and has been somewhat 
modified since Its details are too involved to be given here The age is learned 
to within a few weeks The tests were made by Bischoff on the blood of 100 
nurslings and 38 prematurely born infants Fetal hemoglobin is more resistant 
to the action of alkali than is the hemoglobin of adults, and that of a prematurely 
born infant is also more resistant than is the hemoglobin of an infant of tbe 
same age born at term It is of considerable interest that these tests can be 
employed with the hemoglobin of decomposed or dried blood even though it has 
been kept for several years The tests have been useful m demonstrating birth at 


term of infants already dwarfed 


E R Le Count 


Spontaneous Rupture or the Esophagus Raestrup, Deutsche Ztschr f d 
ges genchtl Med 11 373, 1928 

Explosive vomiting awakened a man early in the morning after a feast during 
which he ate considerable roast pig and sausage, and drank but little The vomiting 
was followed by pain in the stomach radiating to the back A diagnosis of per- 
forated gastric ulcer was made, but when the abdomen was opened the stomach was 
found normal, death occurred about thirty-six hours after the feast A tear on 
the right side of the cardiac end of the esophagus all the way through and 3 cm 
long and also two smaller superficial tears of the lining were found after death, 
in the left pleural cavity, there were two liters of turbid fluid No disease or 
anomaly of the esophagus was found to help explain the rupture 

Spontaneous rupture of the healthy esophagus is one of the rarest conditions 
responsible for sudden death It usually is caused by violent explosive vomiting 
after excessive eating Spontaneous rupture of the diseased esophagus may also 
occur Attacks of coughing, collapse, dyspnea, sweating, restlessness and a rapid 
and weak pulse are the symptoms, as a rule, but in the case reported by Raestrup 
the symptoms were abdominal g Count 
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Puncture of the Superior Longitudinal Sinus or the Dura in Infants 
L Fabian, Monatsclir f Kinderh 36 390, 1927 

Several deaths have resulted from needle wounds of the sinus or large cerebral 
veins made m the securing of blood or the administration of drugs intravenously, 
some from thrombosis and others from hemorrhage Some deaths occurred because 
the patients were bleeders, others, because cerebral veins had been wounded 
accidentally and subdural hemorrhages produced Some infants were atrophic 
and had myocardial degenerations These conditions promote thrombosis in the 
dural sinuses where thrombosis is said to occur more easily than m other veins 
Fabian believes that needle puncture of this sinus is dangerous and that indications 
for the procedure should be restricted E R Le Count 

The Origin of Paraltsis Agitans in Trauma F Lotmar, Der Nervenar7t 
1 6, 1928 

That paralysis agitans may be caused by injury is a relatnely modern concep- 
tion, and appaiently is steadily gaming ground But the number of cases for which 
it IS believed trauma was responsible is still small Two cases reported by Hen- 
segge {Ztsclu f d ges Neuiol n Psycliiaf 110 796, 1927) have been referred to 
in this section There probably will be considerable interest in the account of two 
new cases by Lotmar, because the age of the patients was only 31 and 43 years, 
respectively, ivhich is considerably earlier than the others previously observed In 
the younger, the disease was not fully established until after a second fall, and 
in each the symptoms began within a few months after injury The initial injuries 
were falls of from 11 to 14 feet There is considerable difficulty in explaining 
how the paleostriatal changes peculiar to paralysis agitans m the aged and generally 
regarded as senile are produced by external violence, as a number of investigators 
have claimed that the changes in the basal ganglions are the same, whether the 
disease follows or has no possible connection with trauma 

E R Le Count 

Fatal Criminal Subacute Poisoning with Thallium L Ka.ps, Wien klin 
Wchnschr 40 967, 1927 

A wife began to poison her husband in Tune by adding to his food "Zelio,” 
a rat poison which owes its virtue to thallium sulphate He came under observa- 
tion in a V lenna hospital the next month where poisoning was suspected , improve- 
ment did not begin until he was denied food brought him from the outside He 
w'as discharged on September 1, but returned in a much worse condition a week 
later and died, September 27 Although a medicolegal inquiry with postmortem 
and chemical examinations was made, it was not learned that death was caused 
by thallium until about two j^ears later when the affair w'as reviewed in court 
About 30 Gm of thallium sulphate was given at intervals of about three months 
The symptoms were much like those due to lead and to chronic poisoning with 
arsenic when the symptoms result mainly from damage to the nerves There 
w^ere cramps in the stomach and abdomen, stomach distress, retching and vomiting 
The joints of the toes and fingers were painful, but not swmllen or red The soles 
of the feet were sore, the ankles swollen and at one time articular rheumatism 
was diagnosed An eruption of the skin of the eyelids and cheeks with superficial 
necrosis, ulceratne blepharitis and edema of the lace developed Total alopecia 
of the scalp occurred It was diagnosed “toxic defluvium ” The abdomen was 
generally tender, as were the muscles of the extremities, especially the peroneal 
groups Hypnotics were required for restlessness at night, and shortly before 
death there was extensive suppuration in the cutaneous lesions of the face, and 
the patient became blind and demented It was thought that retrobulbar neuritis 
caused the blindness 
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Small traces of arsenic were found chemically after death in portions of the 
body taken for examination, but thallium was not looked for Haberda presented 
a long review of the poisoning {Beiti a genchtl Med , 1928, vol 7) When 
thallium is added to tne food of rats, it is asserted that calcium is removed from 
the bones and an alkalosis with hypochlorhydria or achlorhydria appears , also, dis- 
turbances of growth, testicular atrophy, changes m the lining of the stomach with 
the appearance of metaplastic stratified epithelium and hyperplasia and accumula- 
tion of heavily keratinized cells, alopecia and focal corneal opacities occur It 
is also stated that children are less susceptible to thallium than adults A few 
cases of acute poisoning m man with thallium have been reported It is believed 
bj Kaps that this is the first death from chronic poisoning with this rare metal 
Thallium salts are chiefly used as depilatories Organic compounds were first 


prepared a few years before this paper was written and have not yet gained 
extensive therapeutic use E R Le Count 


Miliarv Tuberculosis and Trauma F Zollinger, Wien med Wchnschr 
77 1281 and 1317, 1927 


It has been known for a long time that, in those already tuberculous, the 
disease may develop in an active form where tissues are injured, especially in 
bones From such secondary lesions systemic infection by the blood, miliary tuber- 
culosis, often has its origin Zollinger believes that this last outcome of injuries 
IS rare Of 85,623 persons whose injuries were reviewed because of insurance, the 
question of tuberculosis arose m only 157 Miliary tuberculosis followed injury 
in one of these patients From other sources, Zollinger states that trauma caused 
systemic dissemination in only 3 of 789 persons who were ill from tuberculosis, 
and in only 2 of 7,822 with injuries received during the war 

His review and bibliography are splendid, and many reports from the literature 
are aptly used Among these arc reports of deaths from miliary tuberculosis 
caused by injuries which crushed a tuberculous kidney and tore adhesions m the 
chest where tuberculous granulation tissue had bound the lung to the chest w'all, 
and in a third person a tuberculous gland was torn by unusual straining In 
another report cited, the cause was exposure to cold w'hen the patient w'as wet 
There must be a definite sequence of events in order to attribute the tuberculosis 
to mjur> with assurance The earliest death from miliary tuberculosis has occurred 
fourteen days after the injury and the latest, eight weeks The average time 
required for symptoms of generalization to appear is from ten to twelve days 
When miliary tuberculosis is evident only a few days after injury, the dissemina- 
tion has preceded injur j The earliest recognition of miliary tuberculosis due 
to injury has been ten days As a rule, it is difficult to maintain that trauma 
one or more jears before played a part in causing miliarj^ tuberculosis It is 
highly important that hemorrhage in and about the injured tuberculous lesion 
be found at postmortem examinations and that the place be located where bacilli 
entered the blood stream and it should be decided whether that invasion would 
have occurred if an injury had not taken place Miliary tuberculosis is fre- 
quentl}'- a sequence of influenza and measles, as is well known That a pro- 
found blood poisoning which may be due to injury and infection wnth such 
bacteria as streptococci maj^, also have generalized tuberculosis as its sequence is 
not commonly known to physicians A general shaking up of the entire body or 
strains during which good muscular coordination is absent are more likely than 
are crushing injuries to cause tears of imperfectly organized vascular and edematous 
granulation tissue and result in an infection of the blood stream at that place 
with large numbers of tubercle bacilli, or to release the organisms so that intimal 
tubercles elsewhere are formed and serve as depots from which bacilli are dis- 
charged into the blood stream The later is much more common, but at the place 
injured intimal tubercles in veins may develop or invasion of blood vessels b> 


apposition-necrosis may result 


E R Le Count 



ABSTRACTS FROM CURRENT LITERATURE 


177 


Intracranial Lesions or Asphyxia in the New-Born H Heidler, Ztschr 
f Geburtsh u Gynak 9l 235, 1927 


This long review is almost wholly based on postmortem examinations, without, 
however, much reference to microscopic studies There were six new-born infants 
who died from contusion of the brain, five from intracerebral, and five from intra- 
ventricular, hemorrhage Hemorrhage into the leptomeninges was responsible for 
the death of twenty, and of these five were born dead The most frequent change 
was a torn tentorium cerebelh, with bleeding under it from lacerated dural sinuses 
Of the 131 infants, there was breech presentation in 65, forceps delivery in 37, 
spontaneous birth in 28 and, strangely enough, cesarean section in 1 

Death from asphyxia alone was relatively uncommon Evidently, as a conse- 
quence of careful postmortem examinations, asphyxia as a cause of death of the 
new-born infant will be of less importance than it has been heretofore The exam- 


ination of the cranium and its content is most important 


E R Le Count 


The Relation Between Injury and Tuberculosis of the Testis and 
Epididymis F Zollinger, Ztschr f Tuberk 48 119, 1927 

It IS likely that most of the statements in medical literature about the frequency 
with which tuberculosis of the testes and epididymis is caused by injury are 
without proper foundation For example, in a report of the health of the Prussian 
army, from 1900 to 1905, of 112 cases, 73 were attributed to injury, in another 
report by Peter, 22 of 117 Zollinger believes that such ratios are altogether 
too high Of 85,623 accidents dealt with officially m the cantons of Aargau and 
Solothurn in Switzerland, where he is engaged in compensation work for insurance 
companies, only 157 reports dealt with the question of tuberculosis, and in only 
three of these was tuberculosis of the testicle and epididymis mentioned In these, 
inquiry failed to substantiate the alleged relation to trauma 

Details of these three, of eight hitherto unreported cases and of five from the 
literature are reviewed In order satisfactorily to predicate a causal relationship 
to injury, the circumstances of the injury should be undeniable and there should 
be symptoms such as swelling of the testicle, subcutaneous hemorrhage and pain 
The frequent accounts of “strain” are unimportant, and the tuberculosis does not 
follow open wounds Failure of the person to stop working at the time of injury 
is a good indication that the alleged trauma is without significance Indirect 
violence, such as falling and lighting on the feet, which may result m a concussion 
of the festis or epididvmis, is important, but with this exception the violence must 
occur directly to the parts The injury must be sufficient to promote localization 
of bacilli at the wounded place or to loosen tubercle bacilli already mobilized there 
In the last event the tuberculosis antedates the injury, and symptoms of an 
aggravated active tuberculosis soon begin When as a consequence of injury bacilli 
locate in previously healthy epididymis or testicles, the disease should not begin 
until three or four weeks and not later than from two to three months following 
the injury When the consequences of injury merge gradually into outspoken 
tuberculosis of these parts with such proper time relations and wnthout an interval 
of entire freedom from symptoms, trauma is relevant In the spontaneous develop- 
ment without trauma of tuberculosis of these male organs, the disease usually 
spreads from the prostate gland to the epididymis, and from there to the testis 
Prostatic tuberculosis is usually (70 per cent) a sequence of pulmonary lesions 

E R Le Count 

Nephrolithiasis After Fractured Spine E Simon, Ztschr f Urol 21 444, 
1927 

One third of the total amount possible was decided as proper indemnification in 
the Free State of Danzig for the loss of a kidney removed for stones due to an 
injury This was to be paid for three years, because by that time the other kidney 
W’ould function normally The injury was fracture of the spine m the lumbar 
region with paralysis of the low^er extremities, rvhich disappeared about four weeks 
after lammectomr 
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About four months after the injury there were symptoms of pyelitis of the right 
side, and one month later, a diagnosis of stone was made The kidney was removed 
SIX months after the injury, the patient recovered Blood was found in the urine 
soon after the fall The upper pole of the kidney removed had a healed injury 
in It with blood from an old hemorrhage The stones were not of the kind, 
heavilj' phosphates, which result from inflammation, and the upper pole of the 
right kidney where the injury occurred was at the level of the transverse processes 
of the first lumbar vertebra, w'hich w'ere fractured These w^ere reasons for the 
decision that the nephrolithiasis was caused by the injury 

Calcium carbonate with a little phosphate was found in one concretion examined 
chemically A trace of blood was also demonstrable Other stones in the kidney 
resulting from injury have been largely oxylates Whether or not calcium from 
the several broken vertebrae and from bones of the low'er extremities, which were 
paralyzed for several weeks, contributed to the formation of stones is also discussed 

E R Le Couxt 


Injury or the Rectum and Urinary Bladder b\ Radium and X-Rays 
L Zeiss, Ztschr f Urol 21 626, 1927 

There are repeated observations of ulcers, gangrene and fistulous passages of 
the urinary bladder and rectum from the use of radium and roentgen-rays which 
kill remaining tumor cells and prevent recurrences after operations for cancer 
of the adjacent organs In w'omen these have followed cancer of the uterine 
cervix especially, in men, cancer of both prostate and bladder These irradiation 
lesions are particularly interesting because they have repeatedly been taken for 
recurrent tumors After he had found such masses in the bladder, one surgeon 
planted the ureters m the front wall of the abdomen, later, w'hen he was ready 
to remove the entire bladder, he found the tumor absent and the bladder lining 
smooth and healthy The lesions are frequently raised, thick, solid masses with 
broad bases and surfaces beset with warty elevations The surfaces may be 
ulcerated and are often heavily coated with urinary concretions They are high 
up in the bladder as a rule, and may be as much as 3 or 4 cm in diameter About 
the masses, the mucosa is usually edematous, and bullae may be present 

The calculous masses change position and obstruct the urethra, so that it is 
necessary to crush them repeatedly and remove them m fragments Tissue remo^ed 
from these supposed tumors by curetting has been found to be composed solelv 
of an inflammatory exudate and thrombosed blood vessels, both necrotic in places 
They are extremely chronic and heal very slowly 

In the three patients with such localized lesions in the bladder reported b> 
Zeiss, all were first noticed months after the radiation and all w^ere at first regarded 
as recurrences of tumors Some ulceration was still present m one patient four 
years after the radium was used In this patient, a circular stenosis of the rectum 
also resulted from the treatment, it was firm and fixed, and was first diagnosed 
as recurrent carcinoma, but it disappeared spontaneously Count 


Techmcal 

The Volume of the Blood D C Darrow' and T E Buckman, Am J Dis 
Child 36 78, 1928 

A rapid electrometric method for determining the freezing point of small 
quantities of fluid is described Authors’ Summary 

The Cerebrospinal Fluid of Premature Infants J Glaser, Am J Dis 
Child 36 195, 1928 

The most frequent cause of unsuccessful lumbar punctures m premature infants 
IS the pushing forward of the loosely attached dura of the posterior wall of the 
spinal canal bj the entering needle Unsuccessful lumbar punctures in premature 
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infants will occur much less frequently if the tap is made with the child sitting 
in an upright position and when a fine hypodermic needle is used If the proper 
technic is used, lumbar puncture in these infants is a relatively safe procedure 
and IS often of great value in the diagnosis of and the treatment for cerebral 
hemorrhage Bloody spinal fluid obtained from these infants is suggestive but 
not diagnostic of intracranial hemorrhage Blood due to the trauma of the puncture 
frequently cannot be differentiated from blood present as the result of intracranial 
hemorrhage The presence of red blood cells in microscopic numbers in the spinal 
fluid of premature infants during the early days of life is a physiologic phenomenon 
The most common form of intracranial hemorrhage m premature infants is subpial 
hemorrhage Fatal cerebral hemorrhages may occur in premature infants without 
the appearance of gross blood or even an exceptional number of microscopic red 
blood cells in the spinal fluid Xanthochromia is a physiologic phenomenon m 
premature infants during at least the first four weeks of life The degree of 
xanthochromia of the cerebrospinal fluid may be conveniently measured quanti- 
tatively by means of the icteric index The icteric index of the cerebrospinal fluid 
of premature infants is highest during the second week of life More than half 
of the yellow spinal fluids of infants give a positive indirect van den Bergh reaction 
Yellow spinal fluids occur with a relatively high icterus index, and give neither 
a positive benzidine test nor a positive van den Bergh reaction The color of these 
fluids IS presumably due neither to hemoglobin nor to bilirubin but probably to a 
pigment or pigments intermediate in composition between these two A positive 
direct van den Bergh reaction of the spinal fluid is strongly suggestive that the 
patient has had an intracranial hemorrhage It may, however, occur in kern 
icterus without cerebral hemorrhage Cerebral hemorrhage probably contributes 
to the degree of icterus neonatorum, and unrecognized cerebral hemorrhage is 
perhaps the cause of some cases of so-called “physiologic” icterus neonatorum 

H E Landt 


A Modified Haldane Gas-Analyzer for Use with Small Volumes or 
Gas H C Bazett, Am J Physiol 86 556, 1928 


A modified gas analyzer is described which is capable of analyzing mixtures 

of carbon dioxide and oxygen with a neutral gas in any proportion, in volumes 

up to 2 cc The error \aries from 0 04 to 02 per cent according to the volume 

of gas available „ „ 

HE Eggers 


The Spinal Fluid Test of Takata and Ara B L Monias, J Lab & 
Chn Med 14 67, 1928 

The Takata-Ara test is based on the formation of colloidal mercuric oxide 
when mercuric chloride and sodium carbonate or sodium hydroxide are added 
to normal spinal fluid Fuchsin serves as an indicator and stains the fluid a 
bluish violet Pathologic spinal fluids either produce a precipitation of the mer- 
cury with absorption of the dye or a change of the color to purple or pink The 
flocculation is characteristic of syphilis, while the change of the color is observed 
in bacterial meningitis The test has given satisfactory results m more than 100 
spinal fluids and compares favorably with the colloidal gold test In tabes dor- 
salis, the test IS less sensitive than the colloidal gold test The following solu- 
tions are required 

A 0 3 per cent solution of sodium chloride 

A 10 per cent solution of sodium carbonate This solution is recommended by 
Takata and Ara but can be replaced by a tenth normal sodium hydroxide solution 
of which the double amount is taken In cases of meningitis, the change in color 
IS more distinct with the sodium h3’^droxide than with the carbonate 
AOS per cent solution of mercuric chloride 
A 002 per cent solution of diamond fuchsin in distilled water 
The spinal fluid must be free from blood and should not be kept longer than 
twenty-four hours before making the test 
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A series of ten standard Wassermann test tubes are set up, and 1 cc of the 
0 3 per cent sodium chloride solution is placed in the second tube and up to the 
tenth tube One cubic centimeter of the spinal fluid is placed in the first and 
second tubes and after mixing, 1 cc is withdrawn from the second tube and filled 
m the third tube, this procedure is repeated with the following eight tubes The 
last cubic centimeter of the dilution is discarded There is now a range m the 
dilution from the concentrated" spinal fluid in the first tube to 1 512 m the last 
tube One drop from a capillary pipet of the sodium carbonate or two drops of 
the sodium hydroxide solution are added to each tube and mixed well The test 
IS completed by the addition of the Takata-Ara reagent This reagent consists 
of equal parts of the mercuric chloride and fuchsm solutions mixed immediately 
before using The solutions of mercuric chloride and fuchsm keep indefinitely 
Three-tenths cubic centimeter is used m each tube The test tubes are shaken 
thoroughly and kept at room temperature Takata and Ara first recommended 
three readings, namely, after fifteen minutes, thirty minutes and twenty-four hours 
Monias believes that some information can be obtained after thirty minutes and 
that the result becomes final after twenty-four hours As stated, two different 
forms of reactions may take place with pathologic spinal fluids 

S A Levinson 

Further Observations on the Urobilinogen Test for Liver Function 
G B Wallace and J S Diamond, Contributions to Med Science Dedicated 
to A S Warthm, George Wahr, Publisher, Ann Arbor, Mich , 1927, 
pp 407-413 

In a large number of normal persons and patients suffering from disease m 
which the liver was not involved, Wallace and Diamond found the concentration 
of urobilinogen m the urine to be remarkably constant In the normal person the 
urobilinogen content of the urine is below that amount which gives a positive color 
reaction with Ehrlich’s benzaldehyde reagent when the urine is diluted 25 times 
or more The age, the time and quality of the food intake, constipation, excretion 
of indicaii and the time of collection of the specimen do not influence the reaction 
Wallace and Diamond have produced experimental damage to the liver paren- 
chyma and have induced a measurable increase in excretion of urobilinogen Paren- 
chymatous disease of the liver, as seen chnicallj', was accompanied by a similar 
increase The mam factor in the production of excessive urobilinogen may be an 
abnormally large formation of urobilinogen in the intestine, but probably m everv 
instance high urobilinogen excretion is an evidence of abnormal function of the liver 

Walter M Simpson 

A New Gold Sol for the Lange Test Frank Scott Lowweatiier, Brit J 
Exper Path 9 161, 1928 

A modification of the Mellanby and Davies method of procedure for the colloidal 
gold test IS described, in which a double bromide salt is used instead of gold 
chloride By this method, more uniform results are obtained Pe^rl Zeek 

A New Method for the Preparation of Bacteriological Culture Media 
Containing Agar A R Grace, Australian J Exper Biol & M S 4 
269, 1927 

Two pieces of fine gauze are cut about 1 foot square From a roll of cotton- 
wool a piece about 8 or 9 inches square and a few millimeters thick is carefully 
removed, taking care that there are no thin patches, and is laid between tbe pieces 
of gauze The center is then pushed down into a liter Erlenmeyer flask, and the 
required amount of agar, in a granular condition, is introduced The pad is then 
formed into a bag, with the agar in the center, and tied firmly with string at the 
mouth The excess gauze is cut off and the bag suspended in the flask by means 
of strings vhich are conveniently held by a rubber band around the neck of the 
flask 
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Seven hundred and fifty cubic centimeters of distilled water is poured into the 
flask and the bag is allowed to float loosely in the water It is then autoclaved 
for twenty-five minutes at 120 C , allowed to cool to 100 C , and removed from 
the autoclave The bag is raised up toward the neck of the flask clear of the 
liquid and replaced in the autoclave for ten minutes at 110 C to allow all the 
agar to drain from the bag When cool, the empty bag is removed from the flask, 
leaving the clear agar jelly The reaction may then be adjusted and the nutrient 
broth, filtered and adjusted to the same reaction, added 

T Brailspord Robertson 

Examination of the Cellular Constituents of the Spinal Fluid E 
Forster, Munchen med Wchnschr 75 1877, 1928 

After centrifugation, the sediment is mixed with a small drop of serum and 
the mixture divided into three portions on separate slides The first portion is 
spread widely and dried in the incubator, the second is spread thin like a drop 
of blood, and the third is mixed with methyl-green pyronm and examined under 
a cover glass After drying and methyl-alcohol fixation, the first and second 
preparations are also stained with methyl-green pyronm 


Edwin F Hirsch 
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THE PHILADELPHIA PATHOLOGICAL SOCIETY 

Stated Meeting, Oct 11, 1928 
J Harold Austin, Picsidinq 

Carcinoma of Aberrant Thyroid (Card Specimen) E L Eliason 

W M , aged 20, in 1921 was operated on for incision and drainage of a cervical 
abscess The microscopic report on the node removed was tuberculosis and, bj" a 
second pathologist, normal tissue In 1927, three nodes were removed from the 
same site and, after much discussion, diagnosed as carcinoma of an aberrant 
thyroid In 1928, another node was removed and regarded as benign adenoma 
by some and as adenocarcinoma by others 

The section of the node excised in 1921 showed a practically normal cervical 
node, without evidence of tuberculosis or of the tumor which formed subsequently 
at the same site 

The node excised in 1927 showed a rather thick fibrous capsule from which 
thin strands projected into the interior to form the framework of branching 
papillae These were covered with a layer of columnar cells A few of these 
cells showed mitotic figures In several places there were small pmk-staming 
masses which might be either colloid or serum, probably the latter Scattered 
through the section were deposits of calcium The diagnosis was papillary cystad- 
enoma of unknown origin, either thyroid or parotid 

The node removed m 1928 showed a preponderance of epithelial cells and little 
interstitial tissue klany blood vessels were seen m the supporting framework 
In places the cells were in papillary formation, while in others they were in 
definite acinar formation containing colloid In most areas the cells were of the 
low columnar type in single layers, resting on fibrous tissue There was variation 
in the size and formation of the acini In a few areas, the cellular arrangement 
was indefinite and incomplete Some of the acini showed an mtra-acinar papillary 
proliferation of the epithelial cells like that seen m hyperplastic toxic goiter On 
account of the location of the tissue, the acinar formation with colloid and the 
immature cells in areas, it seemed that this was an aberrant thyroid undergoing 
malignant changes 

Sarcoma of an Intra-Abdominal Undescended Testicle Mosls Behrend 

J F , aged 29, complained of a swelling in the right iliac fossa In March, 
1927, he consulted a physician, who told him he had an undescended testis and 
a growth in the abdomen The swelling did not disturb him until a year later, 
at which time he consulted another physician who advised operation The patient 
said that the mass was getting larger and painful Operation m March, 1928, 
revealed a large tumor attached to the cord and lying free in the abdominal cavity 
The inguinal canal was not disturbed The mass measured 14 by' 10 by 6 5 cm 
One surface was white and smooth, others appeared fleshy and partially lobulated 
Section of the tissue showed the entire absence of normal glandular structure, and 
m its place was a mass of round cells with deeply staining nuclei A moderate 
fibrous stroma was present The diagnosis was small round cell sarcoma 

Mucocele or the Appendix (Card Specimen) E L Eliason 

A C , a man, aged 50, complained of pains m the back These were found 
to be due to hypertrophic arthritis (x-rays) During the examination, a large 
mass was found in the abdomen The patient was not aware of its existence It 
was the size of an orange and of the “phantom tumor” type m that it could be 
made to disappear, reappearing later at a different site There were no suggestive 
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abdominal symptoms The specimen presented was a mucocele of the appendix 
The microscopic section showed the fibrous coat of the appendix greatly hyper- 
trophied Between the layers of this weie areas of lymphocytic infiltration and 
calcium deposits All that remained of the epithelial lining of the appendix were 
the few cells whicTi were seen in the lumen 

Amebic Colitis Report of Two Cases George M Robson 

Because the author believes that the occurrence of a severe and rapidly fatal 
type of amebic colitis m this part of the country is of interest, he reported two 
cases The first patient was from Philadelphia, the second from Delaware Unfor- 
tunately, no fuller record of their residences and travels is available 

The first case was that of a white man, aged 46 years During the summer 
of 1927, following some dietary indiscretion, he developed diarrhea which continued 
intermittently for several months This subsided during the fall only to reoccur 
late m December He was admitted to the service of Dr Stengel at the University 
Hospital in February At that time he was running a septic temperature and 
was weak, pale and emaciated He became progressively worse and died in March 
with evidence of a generalized peritonitis During his stav in the hospital, he 
had had several severe hemorrhages from the bowels 

The autopsy revealed a generalized acute seropurulent peritonitis The small 
intestines were free from lesions, but the whole mucous surface of the colon was 
covered by numerous ulcers, varying from a few millimeters to several centimeters 
m diameter These were acute with soft purulent bases and reddened hemorrhagic 
margins In most places the entire wall was thickened, soft and inflamed Many 
of the ulcers penetrated deeply into the muscular layers Just proximal to the 
splenic flexure there was a large gangrenous area involving almost the entire 
circumference and measuring 6 cm m length Here the intestinal wall had sloughed 
away, its contents failing to escape into the general peritoneal cavity only because 
of adhesions to the omentum and transverse mesocolon The mam perforation was 
on the posterior surface and here the necrotizing process had involved a portion of 
the pancreas and come almost into direct contact with the portal vein This vessel 
was thrombosed at this point and from there into the liver it was filled with pus 
The liver was riddled with pylephlebitic abscesses 

Microscopic examination showed suppurative and necrotizing ulcerations of the 
colon with many amebas in the lesions Amebas were present deep in the muscular 
layers of the intestine The liver showed only a suppurative process, no amebas 
being found in it Cultures and smears from the peritoneal exudate, pus from the 
portal vein and from the abscesses of the liver showed streptococci and colon 
bacilli 

The second patient, a white man, aged 51, was admitted to the service of 
Dr Frazier at the University Hospital m April, 1928, complaining of paralysis 
of the right hand A syphilitic lesion was suspected, and the patient received some 
mercurial preparation Following this, on May 1, diarrhea and fever developed, 
which were at first regarded as being caused by the mercury He became progres- 
sively worse, with a septic fever and abdominal distention, finally fecal vomiting 
occurred and a silent abdomen He died in June 

At autopsy an acute generalized peritonitis was found The colon including 
the rectum was the site of innumerable ulcers varying from a few millimeters to 
a few centimeters in diameter This process was limited to the large intestine, 
the small intestine being free from ulcerations Some of the ulcers were superficial, 
but many were deep, eroding and undermining ones Their margins and bases were 
soft and covered bv a purulent exudate In the cecum and sigmoid the process 
was especially marked with large interstitial abscesses, and a thickened, friable 
wall In these regions the serosa was covered by a plastic exudate One large 
branch of the portal vein within the liver was filled bj a septic tlnombus, but the 
process w'as still confined to the vessel and its w'all The portion of the liver 
supplied by tins vessel w'as sharplv demarcated from the rest of the liver by its 
dark red color wdnch contrasted sharply with the lighter yellowish-red of the rest 
of the organ 
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Sections from the colon showed a suppurative and necrotizing- process with 
great numbers of amebas m all layers of the wall Amebas were also seen in several 
small blood vessels, none were found in the liver The cerebral lesion w'as found 
to be due to a thrombotic process Bacteriologic examination showed a mixture 
of streptococci and colon bacilli in the peritoneal exudate, in the pus from the 
interstitial abscesses and in the material from the portal vein 

The cases are similar m the excessively extensive and acutely ulcerative colitis, 
and 111 the presence of a bacterial peritonitis and pylephlebitis The acute and 
suppurative character of the lesions of the intestines suggest that bacterial invaders 
were responsible for at least part of the damage there It seems evident, from 
the lack of amebas and the presence of bacteria in the lesions of the peritoneum, 
portal vein and liver, that these lesions were secondary to the bacterial infection 
of the amebic ulcers One is tempted to surmise that the sequence of events in 
these two cases may have been as follows There was m each case a quiescent 
amebic infestation which was rather suddenly incited to acuteness, in one case by 
diet and in the other by medication, m this way opening a portal for the entry 
of bacteria which thus gamed access to the peritoneum and portal vein and caused 
peritonitis, pylephlebitis and abscesses of the liver 

Leukosarcoma w'ith a Primary Retroperitoneal Tumor and Terminal 
Blood Involvement D H Flashman and S S Leopold 

A white man, aged 60, gave a history of a swelling m the right inguinal region 
for tw^elve months Biopsy show^ed lymphosarcoma A roentgenogram revealed 
a tumor m the pehns The leukocyte count w’as normal He was given roentgen 
treatment for from four to five months, during which time several examinations 
of the blood gave negative results In the following month he developed leukemia, 
the white blood count rapidly increasing to 444,000 cells per cubic millimeter at 
the time of death The differential blood count show’ed from 90 to 96 per cent 
small lymphocjdes The autopsy revealed a primary, invasive lymphosarcoma in 
the inguinal and retroperitoneal regions, an extensive involvement resembling 
leukemia of most of the lymphoid system, liver, spleen and bone marrow of the 
right femur, and metastatic nodules in most of the organs In the tissues there 
were both large and small lymphoid cells, with intermediate types and in 
various combinations, indicating that these cells represent different degrees of 
hyperplasia or differentiation The picture appeared intermediate m character 
between typical lymphosarcoma and Ijmphatic leukemia, rather than a combination 
of two separate entities The case falls in the group of leukosarcoma 

The Relation or Vitamin B to Infection \nd Immunity whth Special 
Reference to B w'elchii William B Rose 

During the course of an investigation m which dogs were fed a diet deficient 
with respect to vitamin B, one animal developed severe convulsions As is well 
knowm, such neuromuscular manifestations are typical of vitamin B deficiency In 
this particular case, death seemed imminent The only chance to save the animal’s 
life w'as the immediate parenteral injection of a vitamin B concentrate (Cowgill, 
George R Am J Physiol 66 164, 1923) Accordmglj% vitamin powder (Harris) 
was dissolved, neutralized and sterilized by boiling for three minutes, and the solu- 
tion W'as injected subcutaneouslj Practically all the sjmptoms w'ere alleviated 
within a few' hours 

A few dajs later, however, a mass developed at the site of the injection 
Palpation revealed gas crepitus It was then recalled that the material injected 
had not been sterilized sufficiently to destroy resistant spores A provisional 
diagnosis of “gas infection” was therefore made The abscess was incised and 
drained and a pure culture of Bacillus zvelcim isolated The animal w'as fed large 
doses of material rich in vitamin B and recovered rapidly Repeated cultures 
subsequently made from the site of the wound proved to be negativ'e for B ivclchu 

Immunologists agree that dogs are naturally immune to B ivclchu How'ever, 
tins dog suffered from vitamin B deficiencj' w'hen infection occurred, and recovered 
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rapidly when this vitamin was administered These considerations suggested the 
possibility that this vitamin may play a role in the maintenance of natural immunity 
to this orgamsm m dogs 

It should be stated that the diet employed in these experiments was composed 
of an artificial mixture of isolated food substances Consequently, it was deemed 
advisable to determine whether or not dogs possess a natural immunity to B zvelchn 
under these conditions of experimentation Accordingly, a series of dogs fed an 
artificial diet which was complete m every known respect were inoculated with 
B wclcliu No untoward sj^^mptoms were observed The same dogs were then 
deprived of vitamin B, and positive blood cultures were obtained Vitamin B 
therapy was then instituted, and the blood cultures became negative This procedure 
was repeated a number of times, and the same results were obtained 

These observations suggest that a lack of vitamin B in the diet of dogs lowers 
their resistance to infection with B zvelchn However, in view of the fact that 
dogs suffering from “acute” vitamin B deficiency manifest anorexia, loss in weight 
and m the advanced stages neuromuscular disturbances, it is obviously unsafe to 
conclude that the increased susceptibilit 3 ’^ to infection was due to a lack of vitamin 
B per se It was therefore deemed essential to rule out these factors before 
any precise interpretation could be placed on the results 

Accordingly, dogs were given just sufficient vitamin B to maintain a perfect 
appetite for the artificial ration In some instances, there was an actual gam in 
body weight, the animals remained active and apparently normal Furthermore, 
to eliminate the possible effect of confinement on their resistance to infection, they 
were permitted to run about m an open courtyard and bask in the sunshine In 
spite of these favorable conditions of experimentation, positive blood cultures were 
obtained The bacteremia was not accompanied by fever or other symptoms After 
the administration of vitamin B therapy, the blood cultures were invariably negative 
It would appear, therefore, that a state of chronic vitamin B deficiency favors 
the growth of B zvelchn in the blood stream of dogs 

Another aspect of this subject was investigated Five dogs, apparently normal, 
were inoculated with B zvelchn Massive injections were made subcutaneously, 
intraperitoneally and directly into the circulation Blood cultures remained negative 
for months 

The possibility of a latent infection was considered After five months these 
dogs were deprived of vitamin B In two of these dogs the blood cultures were 
still negative These animals finally developed convulsions and died from vitamin B 
deficiency, postmortem cultures of the internal organs were negative 

Three animals lived and yielded positive blood cultures which became negative 
when vitamin B therapy was instituted Hence, it would appear that natural 
immunity is not a constant phenomenon in this species Whether or not this 
vanabihtv in natural immunity is directly related to the vitamin reserve of these 
animals remains to be investigated The fundamental factors which control the 
immunity of dogs to this bacterial organism is not clear It seems, however, that 
a lack of vitamin B breaks down this natural immunity 

In general, the results appear to indicate that nutritional factors deserve con- 
sideration in immunologic studies and that vitamin B m particular merits attention 
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Tun Dctailed Differentiation or Bacteria b\ Means of the Mixture 
OF Acid \nd Bvsic Die at Difierfnt pn A V Tolstoouho\ 

As was reported prcMouslj, methjlene blue-eosm Y mixture can be used for 
differential staining of bacteria It gnes a fairly deep-staming of bacteria at 
/>n about 3 and abo\e Below pn 3 the eosm Y stains the bacteria onlj^ a pale 
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pink At this low Hi the eosin Y is present mostly as an undissociated eosinic 
acid, and for this reason there is not enough eosin ions to stain bacteria To 
improve it eosin was replaced by a stronger acid dye — acid fuchsin The mixture, 
methylene blue ( methyl thionme chloride, U S P), medicinal, Merck and acid 
fuchsin can be used successfully at pa as low as 0 8 The method of staining by 
this new mixture is entirely the same as with the old mixture of methylene blue- 
eosin Y It is sensitive enough to detect the difference in the iso-electnc points 
(1) of single bacteria from the same pure culture, (2) of different strains of 
Bacillus coll and Bacillus typhosus The new mixture can also be used for the 
study of chemical composition of the different parts of the bacterial body Applying 
it at a certain pn it is possible to stain differentially polar bodies of the typhoid 
group and Bacillus diplithenac These new mixtures are recommended for the 
staining of B diphthei lac as a substitute for Neisser’s stain It is interesting to note 
that polar bodies of the colon group consist of more alkaline protein than the body 
of the bacterium itself, they are stained by acid fuchsin The polar bodies of the 
bacteria, on the contrary, are composed of more acid protein than the bacterial 
body, they are stained by meth 3 dene blue 

As a result of this study, the precipitation of the dj-^es depends on the degrees 
of hydrolysis of the formed salt, dj'e and protein of the tissue or other dye If 
there is salt, weak base and comparatuely strong acid (as for example, nucleo- 
proteins or phosphatides above their iso-electric points), the degree of hydrolysis 
at the same dilution will be the highest in the case of the salt formed with the 
weakest acid As is known, the gram-positive bacteria are composed of a stronger 
acid ampholyte than the gram-negative organisms 

Combining these facts, one should expect that basic dyes form almost insoluble 
salts with gram-positive bacteria , on the contrary, the solubility of the salt formed 
from basic dye and gram-negative bacteria will be much higher 

From this purely chemical standpoint the different bacteriostatic effects of 
basic dyes on the gram-positive and gram-negative bacteria are explained 

DISCUSSION 

Alfred Plaut I am not a chemist, but I want to bring before you practical 
experience from the histologic laboratory, this experience I am sure you all have 
had from time to time So much has been said about acid and alkali, and the 
combining of the acid dye with the alkaline tissue, and vice versa I have had 
the experience when only one slide of an interesting material had been stained 
with hematoxylin that without doing anything else but bringing it back into water 
one could stain the same slide for elastic tissue by the Weigert stain Any one 
can do this with a slide stained previouslj with hematoxylin or another dye 
Paraffin sections which were stained first with pyronm-methyl green and later 
stained with Pappenheim’s panoptic stain gave excellent results, occasionally 
better ones than with the unstained slide The point I do not see, is how these 
tissues give the same chemical reaction after having reacted chemically with the 
first dye Furthermore, when tissue is decalcified, it goes through strong acids, 
then weak alkalis and then water, or when a piece of tissue has been left on the 
table and dried out, it is put into antiformin, in which the hard material becomes 
soft again, and still good results are obtained with the staining How is it that 
material which has been chemically ill treated in such a way gives the same acid- 
alkahne reaction as it gave before^ 

Harrison Martland Is it possible to stain living or dead bacteria with 
colloidal solutions or are not most of the stains used ionic in character^ I had 
the impression from Blair Bell’s work that he was trying to get lead into the 
cancer cell m colloidal form It was my experience that such colloidal solutions 
must change into ionic forms before they could penetrate the cell membrane except 
m such cells as the phagocytic histiocytes of the reticulo-endothehal system 

A V Tolstoouhov In reply to Dr Plant’s question, I can say that from 
the chemical standpoint the different compounds used in histologic technic should 
be divided into three groups 
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(1) Chemically moderately active compounds, like picric acid, potassium 
bichromate, mercuric chloride and formaldehyde, which form stable, practically 
insoluble salts with tissue protein For this reason they almost permanentlj 
change the iso-electric points of the tissue proteins or, m other words, their 
staining properties 

(2) Chemically weak compounds like dyes, which form more soluble salts with 
tissue protein than the compounds of the first group Besides that, the solubility 
of these salts depends on the reaction {pu) of surrounding mediums On account 
of these properties the dyes cannot permanently change the iso-electnc points of 
tissue protein, m other words, the tissues stained by one dye can be stained by 
another dye without any effect from the previous stain 

(3) Chemicallj active compounds, like strong mineral acids or strong alkalis 
They form a well-iomzed salt with tissue proteins, and they cannot change the 
iso-electnc points of tissue protein The presence of these compounds in smallest 
quantities in staining mixtures changes effectively the pa of the mixtures In this 
instance, the pa of a mixture and not the compounds themselves change the stain- 
ing properties of the tissues The detailed discussion of this subject can be found 
m my previous articles, delivered before the society m 1926 and 1927 

In reply to Dr Martland’s questions, I can say that the dyes often form 
colloidal solutions, and still they can penetrate the cell membranes If one con- 
siders the toxic effect of a substance, it is not necessary for the dye to penetrate 
into the cell To kill the cell it is only necessary to form precipitate on the cell 
membrane and make the membrane impermeable for food supply or products of the 
cell metabolism 

The Importance or the Vessels in the Round Ligament to the Head 
OF THE Femur During the Period or Growth and Their Possible 
Relationship to Perthes’ Disease A P Zemansky, Jr , and R K 
Lippmann 

Despite an extensive literature concerning the vessels in the round ligament, 
little accord has been reached concerning their importance to the femoral head 
Recent studies of the pathology of Perthes’ disease have strengthened the plausi- 
bility that it IS primarily an aspetic subchondral necrosis The possibility that 
this disease may be directly due to occlusion of the round ligament vessels is thus 
deserving of further consideration, and has suggested the followung study, namely, 
an effort to determine more accurately whether these vessels are normally of notable 
importance to the femoral head, especially during adolescence 

A preliminary series of dissections in rabbits showed that the developmental 
stage of the capital epiphysis in animals, 2 weeks old, corresponds approximate!}' 
to that of children, 4 years of age These dissections further demonstrated that, 
in these animals, the femoral head unites with the shaft at about the age of 7 weeks 
(18 years in the human being) With regard to this epiphysis, then, the span of 
life between the ages of 2 and 7 weeks in these animals corresponds roughly to 
that betw'een 4 and 18 }ears in the human being, the age period during w'hich 
Perthes’ disease occurs 

A subsequent series of arterial injections, according to the method of 
Dr Gross, demonstrated that, during this time, there is an artery which courses 
through the round ligament and enters the femoral head This artery, however, 
becomes smaller in size as the animal grows older and an injection could not be 
made after the age of 7 weeks — ^approximately the age at which the epiphysis 
unites with the shaft 

With these facts m mind, w’e hare sectioned the ligamentum teres on one side m 
a series of rabbits 2 w'eeks old, thereby obliterating the circulation through the 
ligament to the femoral head in order to determine the effect of this procedure on 
the developing capital nucleus The rabbits w'ere killed at mterrals thereafter, 
and subjected to examination As control, a similar operation w'as performed on 
the opposite hip of the rabbits, but the ligament W'as not cut Changes m the 
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femoral head did not ensue Also, three adult animals were operated on m a 
similar manner, the femoral of these animals were not affected 

The femoral head changes which followed the section of the round ligament m 
rabbits 2 weeks old may be classified as follows 

1 Anemia Anemia of the anterior portion and crest of the nucleus was 
observed first in the femoral heads of the twm rabbits killed on the sixth day 
Anemia of this area characterized also all of the subsequent specimens observed 

2 Signs of Bone Necrosis Pyknosis and failure of the bone cells to stain m 
the anemic area were first observed in the nine day specimen The number of the 
bone cells thus affected increased m the later specimens up to the 22 day old 
rabbit m which practicallj the entire anemic area contained only empty cell lacunae 

3 Marrow Necrosis Necrobiosis w'as observed to occur in the marrow' cells 
of the SIX day specimens Failure of the hemogenic elements to stain and incipient 
marrow fibrosis were first apparent m the nine day specimen Necrosis of the 
marrow' stroma was first observed in the twenty-two da> specimen 

4 Signs of Cessation of Ossification m This Area Grossly, the relatively 

smaller size of the bony nucleus was first apparent in the eighteen day specimen 

The thickening of the surrounding cartilage and the increased proportion of 
unossified cartilage m the bony lamellae of the nucleus could be seen micro- 
scopically m the same specimen and m all those subsequently observed The 
diminution m number of the osteoblasts w'as first apparent m the nine day 
specimen In the last three specimens, osteoblasts were not identifiable in the 
affected area 

5 Gross Deformation of the Femoral Head Flattening of the weight-bearing 

area and ridging occurred first in the nine day specimen The later specimens 
show' in addition, pitting and furrow'ing of the surface Alicroscopically, the 
cartilage of this area is well stained and intact 

6 Coxa vara First apparent m the eighteen day specimen and present m all 

the subsequent ones 

The fact that these changes were, in all the specimens, accompanied by anemia, 
and the resemblance of these changes to those of infarction, suggest strongly that 
they were due to the circulatory interference of the operation When it is con- 
sidered that the affected area is, at this age period, directly supplied by the 
vessels of the ligamentum teres (as our injections have show'n), and that the 
changes fail to appear when the operation is performed after the vessels have 
closed, there can remain little doubt that the pathologic picture results from 
obliteration of the round ligament circulation alone 

It may thus be concluded from these experiments that the vessels of the round 
ligament are essential, at least in rabbits, for the normal development of the 
femoral head, and that interference to the circulation through the vessels at an 
early age produces an anemia of the weight-bearing portion of the capital nucleus, 
which, in turn, causes bone and marrow necrosis with ensuing secondary deforming 
changes These changes are strikingly similar to those of real Perthes’ disease 

Furthermore, our studies have demonstrated that, as adolescence progresses, 
the importance of these vessels gradually diminishes until the epiphysis unites with 
the shaft, at w'hich time, in normal animals, the vessels no longer carry blood 
into the femur and the nutrition of the crest is derived entirely from below 

DISCUSSION 

P WiLLiAAi Nathan I am not sure w'hether the gentlemen here are 
interested in the clinical side of Perthes’ disease We have had few opportunities 
of examining actual specimens m Perthes’ disease in the various stages of its 
development, the specimens we get are all probably from the later stages of the 
disease and show late terminal changes I have seen the slides from Dr Lipp- 
mann’s experiments Theie is no doubt that necrosis of the growing epiphysis 
occurs after the ligamentum teres is cut, indicating that the blood supply through 
the ligamentum teres is important to the grow'ing femoral head The question of 
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its relationship to Perthes’ disease may be another matter, but I am convinced 
that cutting the hgamentum teres actually results m a necrosis of the spongiosa, 
and that these changes are similar to those found in specimens from so-called 
Perthes’ disease It must be admitted, however, that there are additional phenomena 
to be found m these specimens, namely, changes indicative of an inflammatory 
reaction as evidenced by the presence of granulation tissue It must also be 
admitted that there are some necrotic changes as the result of what is called 
aseptic necrosis I think the aseptic part of it is somewhat of a misnomer, because 
one sees similar changes as the result of streptococcus or other nonsuppurative 
infection of the joints I believe that most authors, when they speak of aseptic 
necrosis, mean simple bone necrosis unattended by suppuration Axenhausen 
believes that the majority of these cases are due to trauma which involves 
the vascular supply and leads to these changes I think that Dr Zemansky’s and 
Dr Lippmann’s work will throw light on the condition of Perthes’ disease The 
disease is one of the growing period, so that it may well be that some trauma 
that affects the hgamentum teres leads to occlusion of the vessels, and m conse- 
quence the changes demonstrated by Dr Lippmann this evening 

Harrison Martland Is coxa vara a prominent feature of Perthes’ disease^ 
P William Nathan There are various malformations and some resemble 
coxa vara In former years coxa vara was considered a disease bj’’ itself, and 
supposed to be due to some softening process We also find the condition known 
as slipping epiphysis in adolescent boys and girls, and especially in boys who have 
some disturbance in growth, generally fat boys with a delayed development of the 
genital organs, the so-called pituitary type, these children are particularly liable 
to slipped epiphysis, and according to the x-rays, the process m the bone is some- 
what similar to the changes m Perthes’ disease We do have cases in which the 
epiphysis is displaced, but the majority of cases reported as Perthes’ disease show 
softening of the head and bending, and biopsy specimens show destruction of the 
subchondral spongiosa without any actual microscopic change in the joint In 
some there are changes in the epiphyseal disk which remind one somewhat of the 
changes seen in rickets, though they are obviously not m any way related to 
rickets In these children there seems to be a grave disturbance of these struc- 
tures, not alone in the head of the femur, but in the other spongy bones, a condition 
which IS now called an epiphysitis We now see cases in which necrotic areas 
are found in the tarsus, scaphoids and inflamed epiphyses or tibial tubercle All 
these cases occur m children, and they ivill hinder or interfere with the develop- 
ment of the epiphysis The subject is still not well understood, and in older 
children these conditions that appear during the course of development seem to 
have something to do with imbalance of glandular secretion, because all these cases 
occur about the age of puberty 

Harrison Martland I was interested in the occurrence of coxa vara In 
cases of occupational poisoning by the ingestion of radioactive luminous paint in 
the watch dial industry, we found a coxa vara present in one of the fatal cases and 
m two cases in which the patients are still alive This was attributed to a radiation 
osteitis of the head of the femur due to the deposition of fixed deposits of radio- 
active substances in the bones The marrow was replaced by a loose, fibroblastic 
and myxomatous tissue similar to that which has been reported as due to mechanical 
cutting off of the blood supply Any softening of the femur in this region, no 
matter what lesion causes it, is likely to cause a coxa vara due to the added weight 
of the bodj 

R K Lippmann I did not expect to take up the clinical application At 
present it is impossible to say whether or not w'e have reproduced true Perthes’ 
disease We have showm, how'ever, that there must be a balance wLich exists in 
the adolescent femoral head between the vessels w'hich cross through the round 
ligament and those wduch supplj the head from the side, because if the vessels from 
the round ligament are cut off, a certain part of the head necroses At a later 
date this is not true This balance which probablj exists in the human being as 
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David Perla I found a reference to a case of Bionsoni m a bo\, aged 12, 
who had an obliterative process in the extremities, brain and coronarj vessels of 
the heart, this w'as briefly reported in 1915 He was unable to explain them on 
the basis of syphilis In addition, some one has told me that Yollhard casually 
mentions a universal endarteritis obliterans as a cause of hypertension, but I ha\e 
been unable to verifj that reference 

Basal Cell Carcinoma, Adlnoid Cvstic Tire Tiirll Cases with Gen- 
eralized Metastases John W Srils 

For convenience and claritj', the paper is divided into three parts, and m each 
a distinction is made betw'een tumors having cutaneous origin and those arising 
m noncutaneous areas 

1 Resume of the literature An attempt is made to show the gradual change 
m point of view The first reports dealt with a somewhat benign process, later 
ones demonstrated the local malignant condition of some of these lesions, and even 
the capacity to metastasize to regional lymph nodes (basal cell carcinomas) Rodent 
ulcer and adenoid cystic epithelioma w'ere often confused with one another In 
tumors arising from noncutaneous areas, a distinction must be made between 
adenoid cystic basal cell carcinoma and adenocarcinoma 

2 The analysis of cases from the General Memorial Plospital The need of 
early and effectne treatment is emphasized Roentgen therapy is the method of 
choice When surgery is employed, it should usually be as a secondary adjunct 
This conclusion is drawm on account of the comparative radiosensitivity m this 
group of tumors and the fact that surgical failures are numerous The mortality m 
the cutaneous group is lows but it is high in the noncutaneous group The latter 
result seems to be explained in the majority of the cases by the advanced stage of 
the disease (usually due to inadequate treatment), and to the anatomic relations 
of the palate, nose, accessory nasal sinuses, orbit and cranial cavity It is from 
these locations that most of the noncutaneous tumors arise, or into which thej 
extend 

It is the opinion of the author that none of the cases from the Memorial Hos- 
pital definitely belong to the cutaneous disease known as adenoid cystic epithe- 
lioma (Brooke), which ma> be characterized by a slow course, familial tendenev 
and multiple tumors (usually nonulceratmg and benign) Our cases exhibit 
adenoid and cystic features, but are more closely related to the usual type of basal 
cell carcinoma (Krompecher), which may be distinguished bj" more rapid progress, 
nonhereditarj’^ qualities and single growths (usually broken dowm and malignant) 

A detailed description of the histologic structure is given 

3 Case reports In this disease an important point to be noted m the loss 
of life that may occur m those patients in wdiom the disorder remains uncontrolled 
over a long period of time This is definitely shown by three cases with gener- 
alized metastases In these, one was primary m the skin near the right naso- 
labial fold, one arose from the mucous membrane of the nasal septum, and one 
originated in the submaxillary salivary gland, or the skin adjacent to it 

discussion 

James Ewing Dr Spies has properly emphasized the considerable clinical 
importance of the fact which these patients demonstrate, that basal cell carcinoma 
of this type is not the local and confined disease which we had thought it to be, and 
not one which can be dealt with by temporizing measures I myself w'^as closelj' 
concerned with two of these cases, and wher metastases developed m the lungs 
and the spine, I was greatly surprised In fact, in both instances, I felt sure 
from what I had read and seen of the disease before that no such e\ ents could be 
expected That error has been corrected m the last edition of mj book “Neo- 
plastic Diseases,” in which it is stated that this tumor may produce widespread 
metastases As for the actual identity of all the tumors, it is not necessary to 
claim that The cutaneous group and the glandular group from the histologic 
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standpoint do not show points of essential difference It is probable that in both 
instances the cells of origin have similar tendencies which they show in different 
degrees in recurrences and local and general inetastases The tumors of the 
tongue and lung are different looking, but of the same general type, and from 
twelve to fifteen years later the tumor has not greatly changed The whole 
experience has taught a new lesson m the natural history of this group of 
epidermoid carcinomas I suppose that the reason why this phase of the natural 
history of adenoid cystic carcinoma has not been emphasized before lies m the 
fact that under exclusive surgical treatment the patients died before metastases 
developed or became obvious, whereas under roentgen therapy the local disease is 
controlled for many years so that the metastases have time to develop and assert 
themselves 

Demonstration or a Series or Hearts Illustrating Sudden Death in 
Cardiac Syphilis Harrison S Martland 

Dr Martland presented a series of hearts illustrating the various phases of 
cardiac syphilis They were taken from cases of sudden deaths 

Concerning the anatomic route through which the aorta was infected he 
favored the mediastinal theory of Klotz In the secondary stage of syphilis, as 
the stage of spirochetemia passes away, the various organs attempt to rid them- 
selves of the organisms hy way of the lymphatics The important lymph node 
groups m the mediastinum, especially those around the bifurcation of the bronchi 
and trachea, become collecting stations or reservoirs for the storage of drained 
spirochetes There, they are exposed to the phagocytic action of the histiocytes 
of the reticulo-endothelial system Most authorities have for years agreed that 
the earliest histologic lesions m syphilis involving the aortic root will be found 
around the vasa vasorum m the adventitia, where there is a mantel of lymphocytes 
and histiocjtes with an obliterating endarteritis Numerous ijcponcma can often 
be found m these areas It is, therefore, reasonable to suppose that the lesion in 
early aortic syphilis is suggestive of lymphatic extension from the reservoirs in the 
mediastinal lymph nodes by retrograde lymph flow into the perivascular spaces 
around the vasa vasorum, and that the obliterating endarteritis and formation of 
miliary gummas occur afterward in the nature of a defense reaction To 
support this supposition there were abundant pathologic and clinical observations 
calling attention to the surrounding mediastinitis and periaortitis The mediastinal 
involvement can often be recognized by roentgenographic examinations The 
clinical symptoms in aneurysm, especially the pain, are often relieved by anti- 
syphihtic treatment causing a melting away of the mediastinitis, while the physical 
signs of aneurysm, such as size, pulsation and murmurs, may be intensified by the 
relief from the surrounding tense barriers 

His experience has led him to believe that the mam and most important lesion 
m nearly all cases of cardiac syphilis is a supravalvular sclerosis of the aortic 
root on which most of the other changes and phases of cardiac syphilis depend 
The earliest lesions are microscopic and occur around the vasa vasorum in the 
adventitia of the root of the aorta in which there is seen a collection of lympho- 
cytes and histiocytes in the perivascular Ijmiph spaces Stained sections of these 
areas may show numerous spirochetes which have gamed access to this area by a 
retrograde lymphogenous route from the reservoirs of spirochetes in the peri- 
bronchial and mediastinal nodes Small miliary gummas are formed in the 
adventitia with characteristic histiocytic giant cells, necrosis, etc A secondary 
invasion of the mediums follows, with consequent breaking up of elastic tissue and 
weakening of the vessel wall 

The lesion has now developed to a stage in which it can be recognized grossly 
The earliest patch is often a triangular area situated just distal to the mutual 
attachment of the aortic cusps, in the so-called commissures The base of the 
triangle is usually pointed distally The first patch is often seen in the com- 
missure nearest the orifice of the left coronary artery The patches are gray, or 
slightlj yellowish, elevated wuth sharp edges, smooth on top, or marked by shallow 
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furro\\s separating trnial secondar\ elevations Later, these patches become more 
or less confluent, and the process spreads in a horizontal manner around the root 
of the aorta In his opinion, the sinuses of Valsalva, contrary to most authorities, 
frequently escape The syphilitic sclerosis is often extensive and extends over the 
entire arch to the great vessels of the neck, and sometimes into the descending 
aorta Frequently in the decrescent period of cardiovascular life the syphilitic 
sclerosis is almost entirely masked by a superimposed arteriosclerotic lesion, and 
m these cases a correct interpretation was ahvajs difficult 

The danger of supravalvular sclerosis is three-fold In about 60 per cent of 
the cases the process invaded the aortic cusps by way of the commissures, pro- 
ducing aortic regurgitation The commissures were widened, the free edges of 
the cusps thickened, the cusps retracted and wrinkled, and marked hypertrophy 
and dilatation of the left ventricle ensued Aortic regurgitation is the most malig- 
nant type of cardiac syphilis Patients rarely survive tw'o years after the original 
diagnosis is made, and intensive treatment is dangerous and of little use 

In about 30 per cent of the cases the supravalvular sclerosis encroached on 
the orifices of the coronarj arteries and produced a narrowmig or atresia This 
w'as more apt to occur when the orifices of these arteries were congenitally high 
placed above the base line, this occurred in many persons When the orifices had 
their origin m the sinuses they frequently escaped Such a narrowmig or atresia 
might account for sudden death wuth or wuthout pain, or angina and occasionally 
coronary occlusion indistinguishable from that produced by arteriosclerosis Real 
coronary occlusion m his opinion, however, w'as almost alwaj^s due to arterio- 
sclerotic changes m the coronaries and had nothing to do w’lth syphilis Intensive 
treatment in these cases was dangerous since a too rapid healing of the process 
about the coronary orifices resulted m scarring and still further narrowing of the 
openings A therapeutic paradox w'as apt to occur He had never seen syphilis 
involve the large branches for any extent and thought that specific endarteritis of 
the terminal branches had been greatly exaggerated 

In about 10 per cent of the cases, aneurysm of the aorta occurred In many 
cases of aneurysm he had observed that the heart was not enlarged and that the 
syphilitic process had not extended to the aortic valve The valve was, therefore, 
competent He thought that the maintenance of a high diastolic pressure, when 
aortic regurgitation was not present, was an important factor m the production of 
aneurysm, as in sjphilis uncomplicated by arteriosclerosis or nephritis there was 
only moderate hypertension (ISO-ISS systolic), hardly enough to produce 
aneurysmal dilatation in a previously weakened wall The low diastolic pressure 
m aortic regurgitation often saved the w'eakened aortic wall from aneurysm Aside 
from early supravalvular sclerosis and barring erosion and rupture into adjacent 
structures, aneurysm was probably the most benign form of cardiac syphilis, since 
patients could live with large aneurysms for many years 

Provided that the supravalvular sclerosis did not lead to aortic regurgitation 
or stenosis of the coronary orifices, or aneurysm, many cases of syphilitic aortitis 
were benign and were found onlj at autopsy as historical landmarks, apparently 
not shortening life 

While he did not deny the existence of various forms of specific myocarditis and 
was in no position to dispute the careful and painstaking histologic work of 
Warthm, he was under the impression from both pathologic and clinical experience 
that the importance of these forms of cardiac syphilis had been greatly exaggerated 
by some pathologists and by many clinicians Coronary injury distal to the orifices 
and a specific myocardial inflammation or pericardial injury in acquired syphilis 
appeared to him to be of little significance Aside from rare gummas in the 
cardiac muscle of appreciable size, he had never seen a specific myocarditis that 
seriously embarrassed cardiac reserve Sudden death in cardiac syphilis was 
almost always due to narrowing of the coronary orifices, to aortic regurgitation 
or to rupture of an aneurysm 
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Rene Thlophile Hyacinthe Laennec A Memoir By Gerald B Webb, 
M D , President, Colorado School of Tuberculosis, Colorado Springs , U S 
Government Delegate to the Laennec Centenary, Pans, December, 1926 
Price, $1 50 Pp 146, with 13 full-page plates New York Paul B Hoeber, 
Inc, 1928 

Laennec’s short life should be a great inspiration to the medical student and 
young physician He began making independent observations when barely 20 
years of age and achieved favorable distinction early He lectured on pathologic 
anatomy, wrote reviews and abstracts and took part in medical meetings before 
he obtained his medical degree He saw that to know disease one must know 
the underlying changes, and that this knowledge can be gained only by thorough 
and orderly clinical and anatomic observations He tells in his own words how 
he worked “When a patient enters the hospital it is the duty of a pupil to 
collect from him those anamnestic facts which he can give concerning his dis- 
ease, and to follow their course On examining the patient myself, I dictate 
the principal symptoms which I observe — those especially which may serve to 
establish the diagnosis or indications for treatment And I confirm my conclusion, 
unless I maj’' have to change it, by subsequent observations This dictation, which 
IS made m Latin for reasons easily appreciated [Laennec was an accomplished 
scholar in the learned languages], is taken down by the pupil in charge of the 
patient, and at the same time on a separate sheet, which I call the ‘diagnostic 
leaf,’ to keep which, m order that it may be shown to me and read whenever 
required at each visit, is the special duty of another pupil If a new sign appear, 
such as might modify the first diagnosis, I have that also added If a patient 
die, the account of the autopsy is collected by the pupil in charge of the case 
I read this account before all those who have been present at the autopsy, and 
if any correction is to be made, I make it on the spot, after having consulted 
with them ” 

He discovered a new method of observation of universal use m medical practice, 
and he nearly exhausted the field of investigation by that method, with results 
of the greatest value Heretofore, there has not been any easily available complete 
sketch of Laennec in English There is a good sketch of him by John Forbes 
m his translation, which has appeared in several editions, the fourth m 1834, of 
Laennec’s “A Treatise on Diseases of Chest and on Mediate Auscultation ’’ In 
the French there is an excellent biography of Laennec in two volumes b} Alfred 
Rouxeau which ought to be translated into English Webb’s little book is an 
elaboration of an address in 1926 to commemorate the centenary of the death of 
Laennec, and is reprinted with additions from Annals of Medical Histoiy, volume 
9, 1927 The book traces in a highly interesting way the brief but eventful life 
of Laennec (1781-1826) and constitutes the best sketch with illustrations in the 
English language of one of the greatest of physicians 

Laboratory Diagnosis and Experimental Methods in Tuberculosis By 
Henry Stuart Willis, The Johns Hopkins University and Hospital With 
a Chapter on Tuberculo-Complement Fixation By J Stanley Woolley, 
Loomis Sanatorium, New York Introduction by Allen K Krause, The 
Johns Hopkins Hospital Price, $3 50 Pp 330, with 25 illustrations 
Springfield, 111 Charles C Thomas, 1928 

According to the author’s introductory remarks, this book “aims to describe 
the more important methods of the laboratory diagnosis of tuberculosis and to 
consider some of the more significant procedures and principles involved in the 
experimental stud}" of the infection ” Botli aims are well achieved Any laborator}" 
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worker, whether apprentice or master in the field, will secure reliable results 
by following carefully the detailed prescriptions in this book, and it may be 
ascertained as a fact that what Dr Krause states as a hope in his introduction 
will “rid a respectable proportion of practitioners of an inferiority complex” in 
regard to the diagnosis of tuberculosis, by showing them convincingly “that the 
laboratory diagnosis of the ordinary case of tuberculosis can be accomplished by 
simple methods in an ordinary physician’s hands in an ordinary physician’s office ” 
This IS accomplished by describing in minute detail every step in the bacteroscopic 
diagnosis Other laboratory procedures, such as cultural and inoculation methods 
and serologic and hematologic technic, are mentioned in full with proper emphasis 
on their purely auxiliary nature There is a discussion on the technic, the impor- 
tance and — last but not least — the limitation of tuberculin tests in diagnosis, 
which IS of high practical value Experimental methods, such as animal inoculation, 
including valuable remarks on the anatomy of laboratory animals, and the char- 
acteristics of induced tuberculosis, histologic and explanation methods are presented 
with a clarity which onl> thorough familiarity with the subject can produce 
Theoretical knowledge, the minimum necessary for practical work, is imparted in 
simple and brief discussions A second edition, which should follow this book 
within a short time, should gne an opportunity to the author to correct the rather 
frequent mistakes in spelling of foreign references The references always include 
the original articles on each subject, a commendable practice When it comes 
to the summing up of the experiences up to the present time, however, the reviewer 
should like to see, in a few instances, some more modern references than the ones 
quoted But in spite of these two points of criticism, it should be emphasized 
that Dr Willis’ work has set a high standard of practicability and reliability 
Dr Woolley’s chapter on tuberculocomplenient fixation is well presented, concise 
and, though cautious in its conclusions, far from pessimistic A wide distribution 
of this book would be instrumental m raising the standard of the diagnostic work 
in tuberculosis 

Clinical Physiology (A Symptom Analysis) in Relation to Modern 
Diagnosis and Treatment A Text for Practitioners and Senior 
Students or Medicine By Robert John Stewart McDowall, DSc, 
MB, FRCP, Edinburgh, Professor of Physiology, King’s College, Uni- 
versity of London W ith an Introduction by W P Halliburton, LL D , 
F R C P , F R S , Emeritus Professor of Physiology, King’s College, Universitv 
of London Pp 383 New York D Appleton & Company, 1927 

This book IS a readable summary of the views held by the present school of 
British physiologists in their interpretation of clinical symptoms It is not a 
reference book, and clinical syndromes are rarely treated in detail The bibli- 
ography contains only reviews by important workers in the various fields The 
parts dealing with the physiology of muscle and nerve, circulation and the respira- 
tory function of the blood are the best, representing the views of Starling, Barcroft, 
Hill and others The sections on metabolism, gastro-intestmal physiology, endo- 
crinology and the vitamins are not nearly as good by comparison, and the reader 
IS disappointed not to find reference to many important American contributions 
in these fields The book should be of distinct value to the clinician who wishes 
to acquaint himself with modern conceptions m physiology, but the investigator 
will find little* of service in so short and general a treatise 
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Rene Theophile H-vacinthe Lalnnec A Memoir By Gerald B Webb, 
M D , President, Colorado School of Tuberculosis, Colorado Springs , U S 
Government Delegate to the Laennec Centenary, Pans, December, 1926 Price, 
§1 50 Pp 146, with 13 illustrations New York Paul B Hoeber, 1928 

Food, Nutrition and Health B} E V McCollum, PhD, ScD, and 
Nina Snnmonds, Sc D (Hygiene), Professor and Associate Professor of Chemical 
Hygiene, School of Hygiene and Public Health, Johns Hopkins University, 
Baltimore Ed 2, revised Price, §1 60 Pp 148 Baltimore Published by 
the authors. East End Post Station, box 25 

This book gives a clear, well written and nontechnical account of the newer 
knowledge of foods and nutrition m relation to health, and it should be given 
the widest possible distribution 

Die Biologie der Person Em Handbuch der allgememen und speziellen 
Konstitutionslehre unter Mitarbeit zahlreicher Fachmanner Von Prof Dr T 
Brugsch und Prof Dr F H Lewy Volume II Price, 20 marks Pp 269, 
with 18 illustrations Berlin Urban and Schwarzenberg, 1928 

International Corn Borer Investigations Scientific Reports 1927-1928 
Edited by Tage Elhnger, Sc D Pp 237 Chicago International Live Stock 
Exposition, Union Stock Yards, 1928 

Die Tuberkulose und ihre Grenzgebiete in Einzeldarstellungen 
Beihefte zu den Beitragen zur Klinik der Tuberkulose und spezifischen Tuber- 
kuloseforschung Herausgegeben von L Brauer-Hamburg und H Ulrici-Som- 
merfeld Volume VI Ausgewahlte Schriften zur Tuberkulosepathologie Von 
K E Ranke Weiland, Professor an der Unnersitat Munchen Herausgegeben 
und Eingeleitet von W und M Pagel Price, 20 marks Pp 236, with 25 illustra- 
tions Berlin Julius Springer, 1928 
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THE PHYSIOLOGY OF VITAMINS 

V CUTANEOUS MANIFESTATIONS RELATED TO A DEEICIENCY OF THE 

VITAMIN B COMPLEX ” 

GEORGE R COWGILL, PhD 
CHARLES J STUCKY, PhD 

AND 

WILLIAM B ROSE, MD 

NLW HAVEN, CONN 

There is a rather widespread belief that a liberal intake of the 
vitamin B complex ^ is important in preventing the development of 
various lesions of the skin The basis for such a belief is probably to 
be found in the reports of favorable results m such cases following 
the administration of yeast This, coupled with the fact that yeast is 
a good source of vitamin B, led to the conclusion that vitamin B is 
the factor responsible for the therapeutic results Records of observa- 
tions indicating such a relationslnp in either human beings or lower 
animals that were subsisting on rations carefully controlled in content 
of vitamin B and complicated as little as possible therapeutically by 
dietary variables are scarce Hawk and Ins associates ^ carefully 
reviewed the literature concerning the therapeutic uses of yeast, and 
reported their own observations on ninety-one cases Their numerous 
tables indicate that yeast may be administered to advantage m cases 
of furunculosis, acne and constipation Valuable as these observations 
are, they do not allow the conclusion that the vitamin B m yeast is 
responsible for the beneficial effects obtained The general results 
reported by Hawk and his associates were subsequently confirmed by 
Welker and Heintz ® 

The literature concerning the antineuritic vitamin as studied in differ- 
ent species of animals does not make any point of the cutaneous 
manifestation of a deficiency of vitamin B Likewise, the hteratuie on 

^ Submitted for publication, Aug 2, 1928 

'I From the Laboratory of Physiological Chemistry, Yale University 

1 The substances containing vitamin B used in these experiments contained 
both the antineuritic and the heat stable components of this vitamin Therefore, 
the expression “vitamin B complex” is used The basal ration was relatively free 
from both of the B fractions just named 

2 Hawk, P B , Knowles, F C , Rehfuss, M E , and Clark, J A The 
Use of Bakers’ Yeast in Diseases of the Skin and of the Gastro-Intestinal Tract 
J A M A 69 1243 (Oct 12) 1917 

3 Welker, W H , and Heintz, E L Arch Therap 5 152, 1926 
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beriberi, although mentioning the occasional occurience of lesions of the 
skin, does not emphasize them as chaiacteristic elements of the syn- 
drome It may well be questioned whether the beneficial effects 
attributed to the administration of yeast are leally due to the vitamin 
B involved The fact that among the many clinical conditions tested 
by the therapeutic administration of yeast, only furunculosis, acne and 
constipation should yield at all readil)'' to such treatment, suggests that 
the piimary cause of the impiovement in such cases is to be sought m 
such factors as change of the intestinal flora, diminution of putrefaction 
and enhancement of intestinal motility In other words, yeast may be 
regarded as achieving results as do most so-called “blood purifiers,” 
namely, by altering and improving conditions in the lower part of the 
alimentary tract 

More recently, the value of a concentrate of vitamin B m the treat- 
ment of pellagra was repoited by Goldberger and his associates^ It is 
pertinent to the theme of this paper to mention the fact, well recognized 
by clinicians, that dermatitis is part of the syndrome chaiacteristic of 
pellagra In the studies of Goldberger and his co-workers, it appears 
that there is evidence that a deficiency of what has been spoken of 
hitherto as vitamin B ma}’- be a factor m the development of certain 
lesions of the skin 

According to Gerstenberger,® vitamin B has an unmistakably curative 
effect in cases of herpes stomatitis and herpes labialis Lesions of 
these conditions in thirteen children and one adult yielded m remarkable 
fashion to the oral administration of a concentrate of vitamin B Other 
dietary variables of the natuie of vitamins were ruled out as therapeutic 
factors by the fact that the curative concentrate contained only the 
vitamin B complex 

In the course of nutntional experiments carried out by one of us 
(G R C dunng 1923-1924) there appeared in dogs subsisting on 
artificial rations (tables 1 and 2) two well defined cases of ulcers, which 
were formed particularly on the bony prominences of the lower fore 
limbs The fact that the dietary histones of the animals that showed 
such lesions weie known for long periods — from seven months to more 
than a year — ^gave to these observations a unique significance Howevei , 
the scars of presumably the same lesions were also obsen'^ed frequently 
m othei dogs of our colony that were not subjects of nutritional experi- 
ments More recently, two of us (C J S and W B R ), in three 
senes of experiments, placed groups of dogs on a regimen deficient 

4 Goldberger, J , and Lillie, R D US Pub Health Rep 41 1025, 1926 
Goldberger, J , Wheeler, G A , Lillie, R D , and Rogers, L M US Pub 
Health Reprint no 1062, p 297, 1926 

5 Gerstenberger, H J The Etiology and Treatment of Herpetic (Aphthous 
and Aphtho-Ulcerative) Stomatitis and Herpes Labiahs, Am J Dis Child 26 309, 
(Oct) 1923 
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in vitamin B, with a view to studying the changes in the blood and the 
gastro-intestinal tract and othei changes associated with such a dietaiy 
condition, and in the couise of these investigations they noticed in 
ceitain animals the appeal ance of similai lesions of the skin 

THE LESIONS 

Figuies 1 and 2 show eaily and late stages of the lesions Through 
the courtesy of Dr M C Winternitz of the Department of Pathology 
of the Yale Univeisity School of Medicine, who observed the lesions 
and arranged for their lepioduction in colois, we aie able to give the 
following description 

The illustrations amply portray the details of the anatomic lesions, in both the 
early and the late stages It is obvious that these lesions were usually symmetri- 
callj'^ placed, that they involved particularly the bony prominences, on both the 
flexor and the extensor surfaces of the fore and the hind limbs The lesions 
vere invariably round or slightly oval In the early stages, they appeared slightly 
ele\ated, pink and denuded of hair Graduallj, the elevated zone was sloughed 

Taglt: 1 — Casein Diet III'' 


Components 

Grams 

Calories 

Per Cent 

Casein, commercial (12 7 per cent nitrogen) 

C3 

20 Ct 

4L2 

Sucrose 

45 

18 0 

294 

Lard 

28 

25 2 

^?|!25 

Butter 

11 

9 01 

Bono ash 

04 

26 

Salt mixturo§ 

02 


IS 

Total 

15 3 

72 8 

100 0 


4 * One kilogram of this food contains 0 S Gm of nitrogen and 73 calones, 40 5 per cent of 
■which are furnished by fat A discussion of the kilogram unit maj be found m Cowgill J 
Biol Ohem 'tG 725, 1923 

t Calculated on a basis of 81 9 per cent protein 
j Figured as containing 90 per cent fat 

§ The salt mixture ivas made as foUoivs sodium chlonde, 10 Gm , calcium lactate, 4 Gm , 
magneCiUm citrate, 4 Gm , feme citrate, 1 Gm , and iodine potassium iodide solution (Lugol’s), 
a few drops 

away, leaving behind a sharply punched-out ulcer, very similar indeed to the 
gastric ulcer, as it appears in man Their appearance was as though a sharp 
instrument had been used in punching out the holes They differed from the 
gastric ulcer in that they were not terraced but had precipitous sides In the 
course of the formation of the ulcer from the early to the late stage, as is indicated 
on the hind quarter (right) in figure 2, the center of the elevated zone first 
sloughed away, and the sloughing gradually extended to the margin of healthy 
tissue When the ulceration was completed, the base was brilliant red, smooth 
and clean, and, as soon as the necrotic material had been eliminated, this clean 
appearance remained Accumulations of exudate were not encountered This may 
have been due to the constant licking of the sores by the animal 

REPORT OF CASES 

Fvst Gioup, 1924 — Case 1 — Dog 55, a female mongrel, weighing 7 5 Kg, 
received casein diet III (table 1) plus 0 6 Gm per kilogram each day of “Vitavose”® 

6 Obtained from the Ward Baking Company, New York Now obtainable 
from E R Squibb & Son, New York 





200 


ARCHIVES OF PATHOLOGY 


(a commercial product rich in vitamin B) The animal was in excellent condition 
and maintained a good appetite, eating all the food offered for 262 days (approxi- 
mately eight and two-thirds months), which was the length of the period during 
which the basal diet was supplemented by the source of vitamin B (period 1) 
The body weight at the end of period 1 was 9 8 Kg During period 2, the daily 
supplement of “Vitavose” was omitted Complete, voluntary ingestion of all food 
offered occurred for fifty-seven days From then on, the appetite was capricious, 
and a lethargy developed associated with conjunctivitis and the appearance of sores 
on the bony prominences of the limbs The body weight was 8 3 Kg on the 
ninety-first day On the ninety-second day of this period, the spastic paralysis 
characteristic of advanced deficiency of vitamin B appeared “Vitavose” was 
administered by stomach tube repeatedly, but the material was not retained 
Death resulted Autopsy revealed lobar pneumonia as a complication 

Case 2 — Dog 56, a female mongrel of the fox terrier type, weighing 6 1 Kg , 
received meat residue diet IV (table 2) plus 06 Gm per kilogram per day of 
“Vitavose,” the latter administered separate^' The animal ate all food offered 


Table 2 — Meat Residue Diet IV 


Oonponents 

Grams 

Caloricst 

Per Cent 

Went rp<;idue 1 nitrogen 

Meat; residue i 

1 615 

I 216 1 

{ 5 67 1 

378 

Sucrose 

663 

236 

341 

Lard 

300 

284 

182 

Butter 

112 

0 4C§ 

67 

Bone ash 

04 

26 

Salt mixtureli 

02 


12 

Total 

16 60 

886 

lOOO 


♦ One kilogram of this food contains 0 8 Gm of protein nitrogen, 1 Gm contains 6C8 
calories 

t Loewy’s factors are used, namely, 4 32 for protein, 4 18 for carbohydrate and 0 40 for fat 
i From the Valentine Meat Juice Company, Richmond, Va 

§ A 10 per cent correction for the salt and vater content ,« 

# Salt mixture given In table 1 

and remained in an excellent nutritive state for the entire period of 230 days 
— approximately seven and two-thirds months At the end of period 1, the body 
weight was 6 8 Kg During period 2, the daily administration of “Vitavose” 
was omitted Seven days later, the animal showed the first sign of anorexia 
The dog had a capricious appetite for the next twenty-eight days The animal 
was then given one large dose of “Vitavose” This was followed by a perfect 
intake of food for eight days, after which the appetite again became erratic 
Another single dose of the material containing vitamin B was associated with a 
restoration of appetite for a period of seven days The dog was then given 
casein diet III, without the supplementary vitamin, for a period of sixty- three 
days The appetite was capricious during this time The preulcerative condition 
portrajed in figure 1 was noticed The dog weighed 61 Kg Otherwise, the 
nutritive condition of the animal appeared satisfactory When the diet was 
rendered adequate by supplying the missing vitamin separately, the intake of food 
again became complete, and the preulcerative lesions improved horny dry scabhke 
tissue, presenting the general appearance of a scar, was the only sign of the sores 
In the case of dog 56, there was presented, quite apart from the particular 
theme of this paper, a perfect demonstration of the validity of the hypothesis 
that a deficiency of vitamin B is associated with certain pathologic conditions 
For over seven months this animal was maintained in excellent condition, as far 
as one could judge from appearances, with a perfect voluntary intake of food. 





I 



Fig 1 — Symmetncally placed lesions on the fore limbs of a dog subsisting 
on rations deficient in vitamin B The early stage of the sores is depicted 




V 



Fig 2 — A later stage of the lesions due to deficiency of vitamin B The 
center of the elevated zone shown in figure 1, first sloughs away, as shown here 
on the right hind quarter, and the sloughing gradually extends to the margin of 
healthv tissue, leaving a smooth, clean bnlliant-red base 
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on a basal ration free from vitamin B, supplemented by a carefully measured 
amount of a material containing vitamin B On merely withholding the supple- 
mentary vitamin, making no other change m the dietary conditions, we were able 
to bring about, after approximately a week, a loss of appetite in the animal , 
and, conversely, we were able promptly to correct this loss of appetite by a 
separate administration of a single dose of the material containing the vitamin 
A second loss of appetite was corrected in similar fashion 

Second Gioupj Jmie, 1926, to August, 1927 — Case 3 — This case occurred in 
the first series of experiments with casein diet III Ulcers on the ear of a dog 
were first noticed on the twenty-first day of the period of deprivation of vitamin B 
These ulcers grew worse, and others appeared on different parts of the body, espe- 
ciallj the joints and the feet Local treatment with mercurochrome-220 solution and 
other applications was little, if at all, effective A remedy for mange and 
frequent baths seemed to effect improvement m the condition of the skin only 
temporarily Generalized so-called “polyneuritic” symptoms characteristic of 
advanced cases of a deficiency of vitamin B appeared on the sixty-second day 
of the deficiency regimen Therapeutic treatment with vitamin B was instituted, 
a commercial “yeast vitamin powder (Hams)”" being used The nervous and 
muscular symptoms soon disappeared On the eighty-fourth day of the experi- 
ment — the twenty-second day after the first administration of vitamin B — the 
animal was apparently normal The sores had healed 

Case 4 — Case 4 occurred in the second of three series of experiments with 
casein diet III An ulcer on the plantar surface of the forepaw of a dog was first 
noticed on the thirty-ninth day of the regimen deficient in vitamin B The ani- 
mal’s general condition grew worse, and more ulcers appeared on other parts 
of the body Both forepaws were ulcerated on the forty-fourth day Obvious 
changes in the dog’s general condition did not appear until the sixty-sixth day, 
on that day, the animal died, after exhibiting severe symptoms of “polyneuritis ” 
Several doses of material that contained the vitamin were administered by mouth 
before death, but all were vomited 

Case S — Case 5 occurred in the second of the three series of experiments with 
casein diet III Ulcers on bony prominences of the limbs of a dog were first 
noticed on the thirty-sixth day of the regimen deficient in vitamin B The sores 
continued and grew somewhat worse On the sixtieth day, the animal died > 
suddenly with symptoms of advanced deficiency of vitamin B 

Case 6 — This case occurred in the third series of experiments with casein 
diet III Ulcers on the limbs of a dog were first noticed on the twenty-eighth 
day of the deficiency of vitamin B The sores increased in number and grew 
worse until, on the forty-first day, they were present on the bony prominences 
of both fore limbs, the most serious lesions being at the elbow “Polyneuritic” 
symptoms appeared on the forty-third day Vitamin B was administered thera- 
peutically with success On the sixty-sixth day, the animal still showed a general ^ 
erythema The blood sugar level was normal On the seventy-first day of the 
experiment — the twenty-eighth day of the treatment with the vitamin — a general 
erythema somewhat characteristic of mange was still present, but the ulcers on 
the bony prominences of the limbs had disappeared 

Case 7 — This case occurred m the third senes of experiments with casein 
diet III One large ulcer on the thigh of a dog was noticed on the sixtieth day 
of the deficiency of vitamin B It showed a remarkably clean base, evidence of 
local infection was absent during its development It appeared to come suddenly 

7 From the Harris Laboratories, Tuckahoe, N Y 
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as a large exfoliation of a slough The ulcer was about the size of a fifty cent 
coin The edges of the ulcer were not edematous, red or inflamed, hence not 
apparently infectious m nature Determinations of the blood sugar revealed 
normal values throughout The animal died suddenly on the sixty-seventh day 
of the deficiency regimen, before therapy with vitamin B was effective The dog 
used as a control on the water and the food regimen did not manifest any gross 
morbid changes in the epidermal structures 

Additional Casi s or Interest — Two animals that had served as the subjects 
of a research m the Department of Pathology had been fed for a considerable 
period on a diet of commercial dog biscuit These dogs, after a time, developed 
anorexia, became exceedingly thin and showed ulcers of the type described in 
this paper Each dog was then gn'en daily several large doses of a yeast vitamin 
concentrate One animal failed to show any improvement, its urge to eat could 
not be restored, with the result that the starvation continued and the animal 
eventually had to be put to death The other dog received two of the daily 
dosages of vitamin before it recovered its desire to eat The improvement in 
the condition of the ulcers was obvious before the animal had eaten much food 
This result suggested that the curative effect of the preparation administered 
was attributable to the vitamin contained therein rather than to the general 
improvement of the nutritive condition associated with the intake of food fol- 
lowing a restoration of appetite 

« COMMENT 

Two of out animals developed the sores after appi oximately a month 
ot subsistence on the diet deficient in vitamin B, and treatment with a 
concentrated pieparation of vitamin B resulted in the healing of the 
lesions Animal 3, after a period of rest on an excellent diet, was 
again placed on the diet deficient m vitamin B, and thirty-nine days 
later it again exhibited the sores (case 4) This parallelism between 
the subsistence on diets deficient in vitamin B and the development of 
the lesions is woithy of emphasis 

In seeking an explanation why these lesions did not appear in all 
the animals subjected to the experiments, we were impressed with the 
consideration that the factor of local injur)’- — pressure ( in these 
cases — might have been variable, some dogs lying down for a greater 
part of the time than others 

The absence of gioss evidence of local congestion, edema, excessive 
heat, tenderness and other signs of an inflammatory process in these 
lesions particularly emphasized the malnutritional rather than the 
inflammatory character of the lesions 

The reader may ask whethei our data enabled us to relate the lesions 
at all specifically to the heat-Iabile antineuritic fraction of the vitamin 
B complex or to the heat-stable growth promoting substance In 
answer, we can state only that both of the materials used as sources of 
vitamin B in these experiments, namely, Harris’ “Yeast Vitamine 
Powdei” and “Vitavose,” have been shown to be capable of supporting 
growth in young rats fed on a diet adequate except for what up to the 
present has been called vitamin B 
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These obsei vations may piove of clinical value As is well known, 
chionic imalids subsisting on a “hospital” diet aie paiticulaily pi one 
to de^elop decubital ulceis, which aie discouiagingly lesistant to tieat- 
inent by tbe usual metbods employed Oui obseivations suggest that 
moie attention should be paid to the content of vitamin B m tbe diets 
used in sucb cases Concentiates oi vitamin B aie now available com- 
meiciall} Such piepaiations added to the loutine diet may possibly 
piove of theiapeutic value, and will probabl) impiove tbe patient’s 
appetite In tins way, tbe geneial nutritive state of the patient max 
be improved and beahng favoied 

SUM MARX 

Lesions of tbe skin, fiequentl) S3mmetiical, xveie observed in six 
dogs subsisting foi long peiiods on aitificial diets adequate except toi the 
vitamin B complex In two animals, the administiation of a piepaiation 
iich in vitamin B was followed b} a definite healing of these soies with- 
out any other treatment One dog, aftei appioximately a month’s sub- 
sistence on the deficient diet dex'^eloped what appealed to be pieulceiative 
stages of such lesions The administiation of the xutamin collected the 
paitial anorexia and checked the fuither development of the potential 
sores The lemaming thiee animals died suddenly of deficiency of vita- 
min B befoie tieatment xvith the vitamin was effective 

The relation of the individual components of the vitamin B complex 
to such lesions of the skin lemains to be detei mined 
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II EFFECT OF FILTRATES OF YOUNG CULTURES OF THE COLON- 
TYPHOID GROUP OF ORGANISMS ON THE INTESTINAL MOVE- 
MENT OF RABBITS AS RECORDED BY A NEW CINEMA- 
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WITH THE PRODUCTION OF FOOD POISONING 
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E E ECKER, PhD 

AND 
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In a previous study, Ecker and Radeinaekers ^ showed the effect 
of filtrates of young hroth cultures of Salmonella aeit)ycke on the 
motility of segments of the small intestines of rabbits m situ m 
the living animal It was found that a strong and gradual rise of 
the diastolic and systolic tone occurred , i e , spasmodic contraction of the 
intestinal muscle In their report, it was stated that with Sollmann 
and Rademaekers’ modification of the Baur technic the stimulation of 
the longitudinal muscle was accompanied by a strong stimulation of the 
circular muscle and, therefoie, also by increased propulsion of the 
intestinal contents Broth alone failed to induce the reaction In that 
study, only the aertrycke type of bacilli was used In the work 
presented in this paper, however, all the most important members of the 
colon-typhoid group of organisms were employed Furthermore, 
the technic was completely revised to avoid the use of urethane for the 
anesthetic, and large quantities of Locke’s solution Dr Torald Soll- 
mann suggested the use of liquid petrolatum instead of Locke’s solu- 
tion The newer method also permitted observations of the larger 
portion of the alimentary tract without its normal position and relation- 
ships being disturbed The intestinal movements were recorded with 
a 16 mm Bell and Howell motion picture camera Finally, we 
attempted to correlate the new observations with the known activity of 
the group in the production of acute gastro-intestinal disturbance in 
man and animal 

Submitted for publication, Sept 5, 1928 
* From the Departments of Pathology and Pharmacology, Western Reserve 
University School of l^Iedicine 
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METHOD 

Nineteen strains of the organisms n ere employed The typhoid strains were newly 
isolated and were used after five transfers An original aertrycke (de Nobele) 
was also used The organisms were grown for fioni seventeen to twenty-four 
hours at 37 C , on 2 per cent AVitte peptone veal infusion broth with a />u of ± 7 
The cultures were then filtered through a Berkefeld N candle, and a portion of 
the filtrate was always used immediately thereafter for intravenous injection The 
remainder was discarded Sterile pure bioth filtrates were injected for controls 
in a number of animals, and a reaction was not seen in any case except in one 
animal which had been on a diet of green vegetables 

Animals that showed the slightest CMdcnce of a gastro-intcstinal disturbance 
were not used One half of the animals, twentj', were used for controls to deter- 
mine the toxicit} of the filtrates in the whole animal The other group of twenty 
animals were etherized and their spinal columns severed by crushing in the lower 
thoracic region, hemorrhage being avoided This rendered insensitive practically 
the entire ventral abdominal wall of the animal From one to tw^o hours or more 




I , j I r 'i ' n i" P T n ^ ■■ i ' f i 

Fig 1 — Diagram of the trough and supports used for the observation of the 
intestines of the rabbit in situ The scale is in millimeters 

were allow'ed to elapse following the animal’s recovery from the ether before 
laparotomy was performed 

Laparatomy was done as follows The hair on the abdomen was clipped closely 
and petrolatum applied A median incision about 15 cm in length was made 
through the skin of the abdomen and the skin dissected free from the underlying 
muscle The skin was then hooked back over the ring at the lower rim of a bot- 
tomless trough, which, for photographic reasons, was dull black, with dimensions 
as denoted in figure 1 The trough was then raised on its supports (figs 1 and 2) 
and the pouch thus formed was filled with liquid petrolatum at 38 5 C The 
petrolatum previously applied assisted in making a leak-proof seal around the 
bottom of the trough and prevented hair from floating into the oil A second 
incision was then made through the Imea alba, and the muscle and peritoneum 
were hooked back over the ring If necessary, sufficient oil was added to cover 
the intestines in order to avoid confusing reflections from the surfaces exposed 
to the air If the cecum or colon, or both, were found distended with gas and float- 
ing above the surface of the oil, catheterization was resorted to for emptying the 
colon, and a hypodermic syringe was used for emptying the cecum, puncture of the 
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blood vessels being avoided This was necessary in about one half of the animals 
The small intestine was not in any event disturbed 

As a rule, the intestine remained quiescent for from ten to fifteen minutes 
following laparotomy Then rhythmic longitudinal muscle movements (pendulum) 
appeared in the small intestine Mechanical stimulation was avoided as much as 
possible This in the case of the small intestine, was never seen to cause excitation 
but frequently caused depression for short periods 

Injection of the filtrates was made in the posterior auricular vein 
For lighting and maintaining a constant temperature we used a 15 ampere direct 
current carbon arc lamp with a single 4 inch (10 16 cm ) condensing lens, which 
rendered the light beam approximately parallel The beam was reflected from a 
mirror into the trough (fig 2) This gave sufficient illumination for cinematog- 
raphy and provided just sufficient heat to maintain a constant temperature (38 5 C ) 
in the pouch, in a room where drafts were avoided By shutting off the arc for 
short periods or using a 40 candle power carbon filament lamp in front of a 



Fig 2 — The arrangement of the apparatus for making a moving picture of the 
intestines of the rabbit in situ A 15 ampere D C arc is used for illumination 
A 6 inch (15 24 cm ) square mirror reflects the light into the trough The camera 
IS supported on a tripod with a tilting top 

reflector, the temperature of the oil in the trough was carefully controlled and 
was not allowed to varj"^ more than 1 degree, but such procedures were seldom 
necessary 

The camera was fixed at a distance of about 15 inches (37 54 cm ) directly 
above the trough and centered by the use of a gun-sight Ordinarily, from one- 
half hour to one hour was allowed to elapse after laparotomy, then a cine- 
matographic picture of the normal activity of the intestines was taken 
This procedure was adopted as routine Following this, the filtrate was injected 
in doses varying from 3 to 4 cc Uninterrupted observations were then carefully 
made for as long as four hours thereafter Cinema pictures were taken whenever 
a definite change occurred Ordinarib', violent reactions were noted when the 
filtrate was effective Some animals were given normal broth about two hours 
prior to the injection of toxic filtrate, as indicated in table 1 One control rabbit 
exhibited an incomplete peristaltic rush following the injection of the plain broth 
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This occurred in the early spring when fresh vegetables had been given to the 
animals Other control animals did not exhibit the phenomenon either normally 
or following the injection of the plain broth 

Table 1 is a compilation of the results obtained with nineteen stiains 
of organisms 

OBSERVATIONS 

In these experiments, as stated, seven important subgroups of the 
colon-typhoid bacilli were studied Three strains of Ebej tliella typJn, 
two strains of Salmonella paiatyphi A, thiee strains of 5" entenhd'is, 
two strains of S schottmnlloi, four strains of ^ aeiUycke, two strains 
of 5“ smpestife) and three strains of Escheuclna commumor were 
used The filtrates of young cultuies of all these oigamsms weie 
injected into a series of normal rabbits (denoted A in table 1) 
and the effects observed The same filtrates then weie injected 
into a second series of laparotomized animals (denoted B in table 1) 
Six rabbits, reported in table 1, and three otheis in the experimental 
series each received 3 or 4 cc of plain broth about two hours prior 
to the injection of the toxic filtrates We also gave two injections of 
plain broth but did not m any instance observe an effect that was 
abnormal The plain broth was therefore harmless We also observed 
normal rabbits for possible spontaneous reactions, but saw only normal 
rhythmic longitudinal movements and occasional peristalsis 

Meltzer and Auer^ fiist introduced the term “peristaltic rush,” in 
1907 Before this, m 1872, the phenomenon had been described by 
van Braam van Houkgeest ® as “Rollbewegungen ” As stated by Meltzer 
and Auer, it is “a rapidly progressing wave of contraction preceded 
by a completely relaxed long section of the intestine through which 
fluid contents mixed with gas bubbles is rapidly driven A complete 
peristaltic rush is one which sweeps down from the duodenum to the 
coecum without stopping ” “Each coil, as the rushing wave passes 
through it, gives the appearance of a rapidly turning wheel ” 

Meltzer and Auer ^ did not see a rush in the opened abdomen of a 
normal rabbit They also realized that “an opened abdomen is not a 
normal state ” Alvarez and Mahoney,^ however, claimed to have seen 
“good rhythmic movements and good spontaneous rushes shortly after 
the animals are opened ” We saw an incomplete rush in only one 
supposedly normal rabbit injected with plain broth and this only when 
about two hours had elapsed following laparotomy Rhythmic move- 
ments in the small intestine, and frequently also propulsion in the 
lower colon, were always seen by us in normal rabbits immediately 
following the operation, but spontaneous rushes were not seen 


2 Meltzer, S J , and Auer, J Am J Physiol 20 259, 1907 

3 Van Braam van Houkgeest Arch f d ges Physiol 6 266, 1872 

4 Alvarez, W C, and Mahonej^ L J Am J Physiol 69 211, 1924 
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When the phenomenon occuiiecl, it was induced by intiavenous 
injection of a potent filtiate Alvarez and Mahoney’s ^ method was 
also diffeient from oms They immersed the animal in a saline bath 
and pinched the intestines by means of serrefines attached to heart 
levels They themselves leahzed that this may have changed the 
gradient We may further add fiom oui own expeiience that con- 
siderable amounts of" fluid aie taken up by the tissues within a shoit 



Fig 3 — A spasm produced in a loop of small intestine during the passage of a 
peristaltic rush induced following the intravenous injection of a filtrate of a young 
cultuie of a strain of Salmonella aetrycke (de Nobele) 



Fig 4 — Serial enlargements of a 16 mm moving picture film showing the 
passage of a peristaltic rush through part of a loop of small intestine, followed 
by relaxation This reaction occurred following the injection of a filtrate of a 
young culture of a strain of Salmonella enteritidis (Deli Sumatra) 

time when saline or Locke’s solution is used, which should be con- 
sidered as a factor in increasing the fluid content of the intestine 

It is evident that the most violent reactions occurred in those 
groups actually concerned m the production of acute gastro-intestinal 
disturbance, i e, Salmonella enfeittidts (Gartner), 5" aeitiycke and 


Table 2— The PiodiicHon of Penstaltic Rushes in the Rabbit’s Intestine with Filtiates of Young Cultuies of the Colon-Typhoid Gioup of 
Organisms Con elated with the Geneially Accepted Facts Conceniing Disease Pioductwn by the Gioup (Modified After Snydeis and Bosch) 
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smpestifer (figs 3 and 4) pmatyphi A (Brion and Kayser) 
also produced marked reactions m the lower intestine Ebei thella typhi, 
S schottmullei i and Escheucim commniiwi showed little if any effect 
on the intestine 

Table 2 shows the con elation of these obseivations with the known 
clinical aspects of infection with the groups in man and animal, modi- 
fied and enlarged from the arrangement by Snyders and Bosch ° From 
this table it is clear that the organisms that usually cause food poisoning 
affect both man and animal The group includes mainly S' ente? ifidis 
(Gartner), S aeitiycke and S siiipeshfei 

Some strains of S pmatyphi A (Brion and Kayser) may, under 
proper conditions, also produce the disturbance, but this subgroup 
usually is not implicated m the production of the disease The first three 
forms, and particularly the first two, produce earl)^ in growth consider- 
able amounts of diffusible toxic compounds "We have not seen evidence 
that the Schottmuller type of bacterium has been found associated with 
this condition 

One of us (Ecker) observed poor toxicity m filtiates of cultures of 
5' aertiycke grown in Cole’s ® medium The oiganisms which previously 
formed smooth colonies were changed to a rough type, and their filtrates 
were practically atoxic Some 40 liters of filtrates were lost Cole stated 
that in his tryptic digest broth, diphtheria bacilli also failed to produce 
a potent toxin A few outbreaks of food poisoning have been produced 
by 5" smpesUfei' That it produces diffusible toxic substances m 2 per 
cent "Witte peptone veal infusion broth was definitely demonstrated 
by Ecker and Richardson S smpeshfei' is also, however, according 
to Snyders, the cause of a typhoid-hke disease at Sumatra, Dutch East 
Indies, and may produce acute gastro-enteritis 

Correlating the capacity of a young culture filtrate to produce a 
peristaltic rush in the rabbit with the generally accepted clinical obser- 
vations, we noted with interest that severe reactions m the intestine of 
the rabbit were induced only with filtrates from those organisms that 
are linked with the production of acute gastro-intestmal disturbance 
(food poisoning) So far as we are aware, ours was the first obser- 
vation that peristaltic rushes diiectly follow injection of bacterial 
products 

It has been observed previously, and may also be noted in table 1, 
that diarrhea did not necessarily accompany the severe reactions which 
occurred following the injection of toxic filtrates The absence of 

5 Snjders, E P, and Bosch, W G Nederl Tijdschr v Geneesk, vol 4 

1928 

6 Cole, S W Practical Phj'siological Chemistry, ed 7, Cambridge, Eng, 
W Heffer and Sons, 1926, p 272 

7 Ecker, E E , and Richardson, ML J Infect Dis 37 538, 1925 
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diaiihea, however, may not be taken as evidence of the absence of 
intestinal reaction in the rabbit, as it was frequently observed that 
violent peristaltic iiisbes might fill the laige sachke cecum with fluid 
while the gi eater pait of the colon showed marked spasticity and pre- 
vented piopulsion ot the cecal contents beyond the upper pait of the 
colon 

The method used m this stud}'- is being applied to other groups of 
intestinal oiganisms 

Of mteiest m this connection is the lecent woik of Koesslei, 
Lewis and Walker,® who observ'ed the efifect of filtiates fiom bacteiial 
growths m their study of pharmacologic action on arteries and bronchi 
They found that, in a blood bioth-glycerin-ammo-acid medium, certain 
strains of many common pathogenic mici o-organisms — pneumococci, 
sti eptococci, BaaUus coh, B typhosus and B paiafyphosits — formed 
substances which caused aiteiial constriction in vitro and bionchial con- 
stiiction 111 the living guinea-pig They asserted that the action of the 
poisons was fiequently selective The}'- also stated that filtrates that 
caused bronchiolai consti iction sometimes did not have any action on the 
smooth musculature of the aiteries, and vice veisa A spasm of both 
bronchi and aiteiies was, howevei, frequently obtained with the same 
filtrate They claimed that m the majoiity of cases they dealt with 
poisons of unknown chemical constitution 

SUMMARY 

A new method was devised foi the obseivation and recoiding by 
motion pictures of intestinal motility in labbits The method was applied 
to the study of the colon-typhoid group of organisms, with particular 
reference to the effect of filtiates of young cultures on the intestines 
The young culture filtrates of certain subgroups of the colon-typhoid 
group weie found to produce violent intestinal reactions (peristaltic 
rushes and circular muscle spasms) The culture filtrates of those 
oiganisms commonly known as produceis of food poisoning and which 
cause violent acute intestinal leaction in man ( 5 " entoitidis, S aeifjycke 
and T suipestifej ) were found to be the ones which induced peristaltic 
rushes m labbits, while culture filtiates of othei organisms of the group, 
which may at times have been implicated in outbreaks of food poisoning 
(for example, 6 ' paiatypJn A) were variable in their effect Some 
filtrates of organisms not definitely known to be associated with out- 
bieaks of food poisoning {Eberthella typln, EscJianchia commiintoi and 
S schottmuUe) i) failed to produce a visible effect It was further 
observed that the most effective filtrates were obtained from cultures 
of those types that cause disease in both man and animal {S ententidts, 
S aei ti ycke and T sptpeshfcj ) 

8 Koessler, K K , and Lewis, T H Determination of Bronchospasm in 
the Guinea-Pig, Arch Int Med 39 163 (Feb ) 1927 



THE CIRCULATION OF BLOOD THROUGH THE 

SPLEEN PULP^ 

WARD J MacNEAL, MD 

NEW YORK 

THE BLOOD VESSELS OF THE SPLENIC LOBULE 

In April, 1926, at the Albany Session of the Association of American 
Pathologists and Bacteriologists, sections of the spleen from human 
beings and from rabbits were demonstiated, showing in an apparently 
convincing manner the teimination of aiteiial capillaries by opening out 
into the intercellular spaces of the spleen pulp of the marginal zone 
about the follicle’- Fuither studies have fully confiimed these observa- 
tions and have led to the recognition of an anatomic unit of spleen stiuc- 
ture outlined by the most widely distended venous capillaries in the 
distended spleen, and this structural unit has been designated as the 
splenic lobule ^ 

The central portion of the lobule is occupied by the malpighian 
corpuscle or splenic follicle Around this is the marginal zone oi inter- 
mediate zone of the lobule, characterized by the presence of small 
arteiial capillaries in a close meshwoik of reticulum and pulp cells and 
by remarkable freedom from venous capillaries Peripheral to this zone, 
the pulp cords extend to the periphery of the lobule, separated from each 
other by venous capillaries or sinuses, which are largest at the bolder of 
the lobule 

The continuation of these studies, as opportunities have occurred, 
permits the presentation of some further evidence and may, perhaps, 
warrant the enunciation of certain conceptions in regard to the splenic 
circulation of man, which have heretofore been i ather indefinite 

The follicle itself is provided with a rich supply of thin-walled 
capillary vessels given off from the follicular arteiy or its branches and 
anastomosing within the follicle and at its periphery These capillary 
vessels finally terminate by shoit twigs which extend into the marginal 

^ Submitted for publication. Sept 11, 1928 

* Presented in part before the American Association of Pathologists and 
Bacteriologists, Washington, D C , May 3, 1928 

^ From the Department of the Laboratories, New York Post-Graduate Medical 
School and Hospital 

1 MacNeal, W J The Open Circulation of the Spleen Pulp, Am J Path 
2 473, 1926 MacNeal, W J , Otani, Sadao, and Patterson, Afarjone, B The 
Finer Vascular Channels of the Spleen, ibid 3 111, 1927 

2 MacNeal, W J The Splenic Lobule, Contributions to Medical Science 
Dedicated to Aldred Scott Warthm, Ann Arbor, George Wahr, 1927, p 525, abstr 
Arch Path 3 565 (Alarch) 1927 
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zone and theie become continuous with the intei cellular spaces of the 
spleen pulp in this region Undei normal circumstances, therefore, 
these vessels permit the passage of plasma through their walls to bathe 
the structures of the follicle, but letain the foimed elements of the blood 
and discharge them into the meshes of the marginal pulp Within the 
follicle the pulp spaces are free from er)dhrocytes 

TYPES or ARTERIAL CAPILLARIES 

The marginal zone presents a sharp contiast to the follicle Here 
theie are abundant er)dhrocytes in the intercellular spaces of the pulp 
In the spleen distended by perfusion, the marginal zone is seen to be free 
from venous capillaries Arterial capillaries, however, are abundant 
here They are of two kinds 

In the first class are those which represent terminations of the fol- 
licular capillaries These aie extremely narrow, and then walls consist 
of a single layer of thin endothelium Some of them extend only a 
minute distance from the follicle before opening out into the pulp This 
type was illustrated, not too clearly, by the photomicrograph, figure 2 
of plate 42 in volume 3 of the American Journal of Pathology (1927) 
and by the drawing of the same structure shown in figure 13 of plate 
48 in the same publication ^ A similai capillary termination is shown in 
figure 1 of the present papei The lumen of the capillary can be traced 
through the capsule of the follicle to become somewhat distended and 
then continuous with the intercellular spaces of the pulp reticulum 
Sometimes it is possible to trace these follicular capillaries for a longer 
distance into the marginal zone, as is shown in figures 2 and 3, but they 
always terminate in the pulp at a considerable distance from the nearest 
venous capillary In the human spleen, the termination is usually 
asymmetncal, so that the opening appears larger toward one side The 
rod-shaped endothelial cells of the capillary wall become continuous with 
the reticular cells of the pulp Sometimes their cytoplasm is spread out 
into a broad thin sheet at one side of the teimination, as is shown in 
figure 3 The distended tip or terminal ampulla attains a diameter of 
only 10 to 15 microns in the preparations and is quite shoit Sometimes 
It IS possible to trace a folliculai capillary to the marginal zone only to 
arrive at a blind end as the capillai)’- walls come together (fig 4) 
Erythrocytes are often found m the patent lumen of such a vessel 
Evidently, these follicular capillaries function in an intermittent manner, 
as is known to be true of the cutaneous capillaries (Krogh ®) and of the 

3 Krogh, August The Supply of Oxygen to the Tissues and the Regulation 
of the Capillary Circulation, J Physiol 52 457, 1918-1919 , Studies on the Capil- 
lariomotor Mechanism, ibid 53 399, 1919-1920, Studies on the Physiology of 
Capillaries, ibid 55 412, 1921 
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Fig 1 — Spleen from a human being , termination of a follicular capillary in the marginal 
zone The follicular capillary (/c) passes upward and to the right going through the 
capsule of the follicle slightly below the center of the figure to terminate in a slightl}^ 
distended ampulla (awi) in the pulp of the marginal zone Here its lumen becomes con- 
tinuous with the intercellular spaces of the pulp The nearest venous capillary (vc) is 
seen at the upper right corner The spleen was perfused three hours postmortem It 
was the spleen of a boy, aged 8 months, who died of gangrenous inflammation of the 
mouth, pharynx and esophagus Camera lucida drawing by Dr Kiyoshi Hosoi 
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capillar}'- tufts of the leiial glomeiuh (Richaids '*) In one \essel, 
the perfusion fluid is allowed to pass and distend the teiminal portion 
as an ampulla, while anothei capillaiy remains collapsed at its tip or even 
for a large pait of its course 

The second kind of aiteiial capillaiy m the marginal zone is the 
centripetal capillar}'^ given off fiom the sheathed arterioles of the red 
pulp According to my observations up to the piesent, these sheathed 
arterioles are branches of the vessel which continues as the eccentric 
arteriole of its respective follicle I was unable to confirm the observa- 
tion of Hueck ^ who found by i econstruction studies that sheathed 



Fig 2 — Spleen from a human being , termination of a follicular capillary ni the 
marginal zone The follicle is at the left The follicular capillarj (/c) passes 
upward and to the right to open out into the intercellular spaces of the pulp near 
the top of the picture The nearest venous capillarj" (_vc) is seen at the upper right 
corner The spleen was removed at operation on a boy aged 7 3 ears, with anemi , 
chronic purpura and thromboc 3 dopenia It was perfused immediatelj^ after removal 

arterioles coming from eccentiic arteries of other follicles aie present 
in the marginal zone These centripetal capillaries come out of the 
ellipsoids of Schweigger-Seidel as nairow vessels with extremely thin 

4 Richards, A N The Nature and Mode of Regulation of Glomerular 
Function, Am J M Sc 170 781, 1925 

5 Hueck, W Ueber den Bau der Lymphknoetchen der Milz, Verhandl d 
deutsch path Gesellsch 22 238, 1927 
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walls Such a capillary usually blanches quickly into two teiminal 
twigs, which aie directed obliquely toward the follicle and terminate m 
small ampullar dilatations which open out into the intercellular spaces 
of the pulp (figure 5) This type of termination was pictured m figures 
4 and 14 of an earlier paper ^ The present example is fiom anothei 
spleen in which the perfusion and fixation were more satisfactoiy In 
the spleen of the rabbit, some of these centripetal capillaiies appeal to 
anastomose with the follicular capillary plexus In the spleens of human 
beings, such connections have so far escaped my observation 



Fig 3 — Spleen from a human being, termination of a follicular capillarj" in the 
marginal zone The follicle is at the left of the drawing The capillary (fc) 
terminates m the pulp just below the middle of the picture, and the nearest venous 
capillaries {vc) are seen at the right extending to the upper and lower corners of 
the drawing Same spleen as in figure 2 


The thud variety of aiterial capillary of the human spleen is the 
aiterial capillary of the pulp cord This arises from a sheathed arteriole, 
as does the capillaiy just described The same sheathed arteriole may 
give rise to several capillaries of both these varieties The capillary of 
the pulp cord is longer than the others It sometimes is quite straight, 
but often curves through the arc of a circle For most of its course, it 
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lies well within a pulp cord, with a distinct layei of pulp reticulum 
between it and the nearest venous sinuses At times, however, the 
cai^illary wall lies in contact with that of a venous sinus, and one may 
easily mistake such a contact for actual communication, if the section is 
thick and otherwise misleading In thin serial sections, the arterial 
vessel will be found to pass along without opening into the venous sinus 
in its course It may give off short lateial twigs which quickly terminate 
in the pulp leticulum The mam capillary terminates in a slightly dis- 
tended iiiegulaily asymmetiical ampulla which is situated in the midst 



Fig 4 — Photomicrograph of spleen from a human being A follicular capillar}' 
IS seen at the right of the center, running toward the right This vessel is collapsed 
in part and could not be traced any farther m the adjacent sections of the series 
The spleen was perfused two hours after death following a tonsillectomy in a well 
developed boy, aged 4 years The measurement line represents 100 microns 

of a pulp cord as fai as possible from the nearest venous sinuses 
(fig 6) An arterial capillary of this type was illustrated by figuies 9 
and 15 of an earlier paper ^ Such capillaries aie more easily recognized 
than the shorter ones pi eviously discussed They tend to run in a rather 
straight course, especially near the external capsule of the spleen, as has 
been pointed out by Neubert ® 

6 Neubert, Kurt Der Uebergang der artenellen in die venoese Blutbahn bei 
der Milz, Ztschr f ges Anat u Entwcklngsgesch 66 424, 1922 


0 



MacNEAL— CIRCULATION THROUGH SPLEEN 


221 


Although the rabbit’s spleen is much like that of man, there are 
distinct differences in the arteiial capillaries For example, in the long 
capillary of the pulp cord, the termination in the rabbit’s spleen is a much 
more symmetrical and more definitely demarcated terminal ampulla, with 
a wall made up of many distinctly rod-shaped endothelial cells with large, 
oval, brightly staining nuclei One of these is illustrated in figure 7 
Here the plane of section has included the axis of the terminal portion of 
the vessel for a considerable stietch 



Fig 5 — Spleen from a human being, centripetal arterial capillary of the mar- 
ginal zone The capillary (ac) extends upward and to the left from the lower margin 
of the drawing, the thick wall, constituting the sheath of Schweigger-Seidel (s), 
being cut at one side of the lumen The lumen appears near the center of the 
drawing, and the sheath becomes indistinct and disappears Near the termination, 
the thin-walled capillary divides, and the two branches become distended into 
ampullae (am), which open out into the intercellular spaces of the pulp of the 
marginal zone The follicle is at the upper left corner of the drawing, its margin 
just appearing there The nearest venous capillary (vc) is at the upper right 
margin of the drawing Same spleen as that m figure 2 

The arterial ampullae of the spleen m man and of the rabbit’s spleen 
here described and pictured are regarded as identical with the ampullae 



222 


ARCHIVES OF PATHOLOGY 


described by Golz ‘ and Thoma ** It is not so easy to identify them 
with the funnel-foim ampullae desciibed and pictuied by Neubeit® for 
the spleens of cats, swine and dogs One is in some doubt whether the 
piolonged pei fusion (fiom three to five hours) employed by Neubeit 
may not have lesulted m the lathei extensive disintegration of the walls 
of the capillaiy teimmations and thus have pioduced laige spaces in the 
pulp suiiounded by pulp reticulum My observations on the spleens of 
the animals used by Neubert aie still too limited to wariant a final 
opinion on this question 

THE VENOUS SYSTEM 

The inteicellulai spaces of the pulp reticulum constitute the essential 
pathway thiough which the blood must pass fiom the terminations of 



Fig 6 — Spleen from a human being, arterial capillarj of the pulp cord The 
capillary (ac) extends from the left border almost to the right Ixirder of the pic- 
ture At either side of it are venous capillaries with fenestrated walls The 
termination of the arterial capillary (/) is almost equally distant from three 
venous capillaries (vc) At the left, the arterial capillary has a thick sheath (s) 
Same spleen as that of figure 2 


the arterial capillaiies to reach the first vessels of the venous system 
This statement conforms to the view of those who have, foi almost a 
century, maintained that the splenic cn dilation is an open circulation 

7 Golz, Sigismund Untersuchungen iiber die Blutefasse der Milz, Inaug 
Diss , Jurjew, 1893 

8 Thoma, R Ueber die Blutefasse der Milz, Arch f Anat u Entwck- 
Ingsgesch , 1899, p 267 , Die normale Blutstrom und die venoese Stauung in der 
Milz, Virchows Arch f path Anat 249 100 , 1924 
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The experimental demonsti ation of the immediate passage into pulp 
spaces of the spleen, of the erythrocytes of birds introduced into a short 
gastric branch of the splenic artery of a living rabbit, leported m 
March, 1926,^ has brought stiong support to this conception, to which 
there no longer appears to be any active opposition Moiphologic 
observations on serial sections may, therefore, now be moie confidently 
employed to supply the detailed infoimation m regard to this pathway 
In the marginal zone, the diiect opening of the terminal ampullae into 
the pulp spaces is easily seen and is distinctly shown in figures 1, 2, 3 
and 5 In the aiterial capillaries of the pulp cords, the openings into the 
pulp spaces appear somewhat smaller and are seen as openings in the 
wall of the ampulla between the endothelial cells, moie irregularly 
arranged m man than m the labbit Blood cells are occasionally caught 
m transit from the arterial capillary to the pulp space Everywhere m 



Fig 7 — Spleen of a rabbit , terminal ampulla of an arterial capillary of the pulp 
cord The ampulla surrounded by pulp reticulum is shown at the center of the 
drawing The nearest venous capillary {vc) is at the extreme upper left corner of 
the drawing Section of a spleen perfused and fixed in the living animal 

the intercellular spaces of the red pulp one finds erythrocytes and other 
blood cells m intimate relation to the reticular cells of the pulp It is 
here that phagocytosis of the blood cells is most abundant Undoubtedly, 
the rate of passage is slow in these spaces and it is influenced not only 
by the arterial pressure but also by the contraction of muscle in the 
splenic capsule and trabeculae, and probably also by the contraction of 
the reticular cells and of the rod cells lining the venous sinuses, as has 
been suggested by Neubert ® and by Foot From the pulp spaces, the 

9 MacNeal, W J , and Patterson, Marjorie, B The Pathway of Nucleated 
Erythrocytes Introduced into the Splenic Artery, Proc Soc Exper Biol & Med 
23 420 (March 17) 1926 

10 Foot, N C The Reticulum of the Human Spleen, Anat Rec 36 79 
CJulv) 1927 
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blood escapes into the venous sinuses thiough the fenestrations in the 
walls of the lattei, the stomas of Molher These openings are easily 
lecognized in any thin section of a well pel fused spleen They are 
illustrated in figures 2, 3, 6 and 8 

The venous system proper begins m a plexus of richly anastomosing 
channels, everywhere running between the pulp cords throughout the 
peripheral portions of the lobules These channels are the venous 
sinuses The)’- are illustrated particularly in figures 6 and 8 Their 
walls aie composed of rod-shaped endothelial cells with large oval nuclei 
that project into the lumen These cells are sometimes attached to each 
other by protoplasmic piocesses but, in general, they aie separated by 
parallel longitudinal clefts, which aie crossed at intervals by slender 



Fig 8 — Spleen from a human being, pulp near the periphery of the lobule Near 
the middle of the drawing one recognizes the ^enous capillaries (w) of the pulp 
with their fenestrated walls lined by the rodlike endothelial cells, which have oval 
nuclei projecting into the lumen To the left is seen a trabecula (T) and a larger 
vein (F), which is lined by a continuous layer of endothelium, the cells of which 
are flattened and contain flattened nuclei An arterial capillary (ac) appears at 
the right lower corner of the drawing Same spleen as that m figure 2 


reticulai strands external to the rod cells and continuous with the pulp 
reticulum The diagiammatic figure of Molher, which has been so 
extensively copied, appears essentially correct However, it should be 
noted that the caliber of a sinus is never the same for any considerable 
distance and that its course is tortuous, so that the diagram of a straight 
cylinder of even diameter may mislead the uninitiated The sinus shown 
passing in a vertical direction in the middle of figure 8 is typical for the 
human spleen This system of anastomosing sinuses opens widely near 
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the periphery of the lobule into small splenic veins, intei lobular veins, 
which are lined by a continuous sheet of thin endothelial cells with 
flattened nuclei, distinctly different in form from the endothelial cells 
which form the walls of the sinuses These veins come into relation with 
one of the trabeculae of the capsule, at first on one side, and later empty 
into the trabecular veins which he within the substance of the trabeculae 
(% 8 ) 

PHYSIOLOGIC SIGNIFICANCE 

The anastomosing network of fine thm-walled capillaries within the 
substance of the follicle is often entiiely collapsed and blood-free in 
microscopic sections of undistended spleen In the perfused spleen, 
these vessels may contain only cell-free fluid, although erythrocytes are 
occasionally seen in them Hueck ® thought that these minute vessels 
carry chiefly plasma However, they come off rather directly from the 
eccentric arteriole or short intermediate branches of it I am convinced 
that they carry blood, but that they tend to become empty rapidly with 
the fall of arterial pressuie at death, by their own elasticity and because 
of the pressure of the surrounding follicular substance, which, during 
life, IS distended by the arterial pressure in its interior This capillary 
plexus provides a rich nutrition for the follicle Through the thin capil- 
lary walls, the plasma evidently passes in considerable amount to the 
intercellular spaces of the follicle, coming into immediate contact with 
the reticular cells and with the proliferating lymphocytes Toxic sub- 
stances dissolved in the plasma are thus brought into intimate relation- 
ship with lymphatic cells, under conditions favorable for the chemical 
action of these cells 

The formed elements of the blood remain within the capillary lumen 
until they have reached the periphery of the follicle There they pass 
through the open capillary ampullae directly into the intercellular pulp 
spaces of the marginal zone Here is afforded an opportunity for a most 
effective testing of these formed elements The contraction and dilata- 
tion of the pulp meshes subject them to physical pressure and distortion, 
as has been pointed out by Schmincke and by Neubert ® Slowing of 
the current favors agglutination, and the intimate contact with the pulp 
cells permits phagocytosis of those formed elements destined for 
destruction 

The centnpetal capillaries of the marginal zone furnish a rich nutri- 
tional blood supply to the periphery of the follicle, and they also dis- 
charge their formed elements into the intercellular spaces of the marginal 
zone It is at once evident that this marginal zone about the follicle is 

11 Schmincke, A Ueber die nomiale und pathologische Psysiologie der Milz, 
Munchen med Wchnschr 63 (July 11) 1005, (July 18) 1047, (July 25) 1085 
(Aug 1) 1118, 1916 
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the most impoitant part of the lobule, as fai as action on formed 
elements m the blood is concei ned Here phagocytosis of worn out blood 
cells and of foieign mattei, such as miciobes, occurs most abundantly 
In man, the centiipetal capillaiies come fiom arteiial twigs enclosed 
m the ellipsoidal sheaths of Schweiggei -Seidel The physiologic signifi- 
cance of these curious sheath structuies appeals not to be fully elucidated 
They doubtless have something to do with regulating the lumen of the 
arterial vessel m the inteiioi, and thus regulate the relative amount of 
blood which may be delivered to the centripetal capillaries and the long 
capillaiies of the pulp cords, as against the amount going to the intra- 
folhcular capillaiy plexus, which is derived from aiterioles without 
ellipsoid sheaths The purpose subserved by such a regulation is not 
clearly revealed Furthermore, it is not cleai whethei this mechamsin 
IS merely a local adaptation, whether it may be influenced by substances 
m the blood, such as horiiiones oi drugs, oi whether it is subject to 
neivous control In the literature, one finds the suggestion that the 
ellipsoids serve as valves to pi event the reflux of blood from the pulp 
spaces into the arterial cii dilation Assuming that the pressure within 
the pulp spaces might iDecome gieatei than that within the arterial capil- 
laries, It is nevertheless evident that all the splenic capillaiies tend to 
collapse completely unless the}- are kept distended by arterial pressure 
greater than the pressure around them One does not, therefore, need 
to recognize a special valvular action of the ellipsoids to explain the 
impossibility of perfusing a spleen in the reverse direction I am not 
inclined to recognize this as a special function of the ellipsoids The 
suggestion that the ellipsoids peimit the passage of plasma through their 
substance and thus act chemically on dissolved substances in the fluid 
portion of the blood, somewhat as the follicles probably do, seems 
worthy of consideration Adequate pi oof of this suggestion is lacking 
Another possibility, which appears wortlty of consideration, is suggested 
by the resemblance of the ellipsoid sheaths to the tissue of the follicles 
in the rabbit’s spleen Possibly the ellipsoids may be embiyonic struc- 
tures, capable of development into follicles as occasion may demand A 
study of perfused fetal spleens might elucidate this point 

The long capillaries of the pulp coids terminate neai the peiipheiy 
of the lobule, with a thin layer of pulp between their terminations and 
the venous sinuses Such an arrangement suggests that the blood cells 
passing through them escape into the veins without being subjected to 
much action of the spleen substance These vessels are so long and 
slender, and their terminations are so far removed from the larger 
aitenes, that any increase in pressure within the pulp, whether by passive 
congestion or by active contraction of the spleen, should result in their 
occlusion, thus forcing relatively more blood into the maiginal zone about 
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the follicle On the other hand, relaxation of the splenic musculature 
and low venous piessuie would favor the passage of abundant blood 
through these longei capillaries, so that relatively more blood would 
escape the action of the splenic pulp of the follicle and of the marginal 
zone Suggestions of this sort challenge experimental investigation 
They may be of some significance m explaining pathologic changes in 
the stiucture of the spleen and especially in the localization of the 
paiasitic miciobes 

SUMMARY 

1 It is possible to recognize a definite splenic lobule consisting of 
malpighian coipuscle, its marginal zone and the radiating pulp cords 
with the included vessels The periphery of the lobule is marked by the 
widest venous sinuses in the distended spleen 

2 The aiterial blood vessels of each lobule are teimmal, without 
anastomosis with arterial vessels of other lobules There are thiee 
kinds of capillaries (1) the anastomosing capillary plexus of the follicle, 
which aiises fiom the eccentric arteriole or a branch of it, (2) the 
centripetal capillaries of the marginal zone, which arise from a sheathed 
blanch of the intralobular artery, (3) the long capillaries of the pulp 
cords, which aiise fiom the same sheathed aiteriolar branches 

3 The aiterial capillaries of the follicle and the centripetal capil- 
laries open out into the intercellular pulp spaces of the marginal zone at 
considerable distances from the nearest venous sinuses The arterial 
capillaiies of the pulp cords terminate m moie or less well defined 
ampullae within the substance of a pulp cord, but separated from the 
adjacent venous sinuses by a thin layer of the pulp 

4 Apparently the arterial capillaiies are patent only part of the time 
during life and all tend to collapse entirely at death Perfusion and 
fixation in the distended state is essential in order to show the natural 
form and size of these vessels 

5 The anatomic arrangement of the spleen permits a partial separa- 
tion of the blood plasma from the formed elements of the blood The 
plasma comes into intimate relation with the lymphatic elements of the 
follicles, while the corpuscular elements come into immediate contact 
with the reticular cells of the red pulp These relations appear to be of 
physiologic significance 

6 The venous system begins in a plexus of richly anastomosing 
sinuses found everywhere between the pulp cords in the peripheral 
portion of the lobule They have fenestrated walls which permit the 
entrance of elements of the blood from the reticular spaces of the pulp 
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The chromaffin system as a tissue system was established by 
Kohn ^ He based his conclusion that chromaffin tissues constitute a 
definite entity on the following facts, which apply wherever the tissues 
are found 

1 They have a common embryonic origin — the anlage of the sympa- 
thetic ganglions — in both phylogenetic and ontogenetic development 

2 They give a characteristic reaction to chromic salts (Henle) " 

3 Extracts of these tissues possess the biologic property of causing 
a rise m blood pressure and glycosuiia when inoculated into animals 

4 They are indispensable in the maintenance of life 

Tumors of this tissue are lare They are of considerable interest 
In their structure and location they beai out some of the facts that 
have been learned concerning the chromaffin system from which 
the)^ arise The possibility is presented that they are actively 
secreting tumors of an organ of internal secretion, the prolonged absorp- 
tion of the secretion of which by the body causes the exaggerated 
biologic effects that aie associated with these tumors 

It IS for these reasons that this case is here reported, and since up 
to this time there has not been any S3’^stematic collection of cases of 
tumors of the chromaffin cells of the supiarenal medulla, all the avail- 
able information concerning the reported cases, thirty in number, has 
been summarized, and a critical review of the many beliefs held in rela- 
tion to certain aspects of their histologic constitution and associated 
clinical conditions has been added 

EMBR\OLOGIC CONSIDERATIONS 

For the bettei appreaation of the constitution and biologic aspects 
of these tumors, it would be well to recall ceitain facts concerning the 
development of the tissue from which they arise The suprarenal cortex 
develops from the splanchnic mesodeim Developmentally, and m most 
respects functionalty, also, it ma)’' be consideied a separate organ, it 
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does not concern the present study® The immediate anlage of the 
suprarenal medulla, and the anlages of the remainder of the chromaffin 
organs, he in the sympathetic ganglions, which, in turn, are derived from 
the cells of the neural crest In the human 17 mm embryo may be 
seen the beginning of the migration of the primitive cells of these 
ganglions, the sympathogonia, or the sympathetic foimative cells, later- 
ally This migration continues during early fetal life In mammals, the 
sympathogonia migiate until they reach the cortical anlage of the supra- 
renal gland In the selachians, the migration ends just lateral to the 
aorta Migration is complete in the 85 mm embryo , at this time, they 
have taken up the position of the medulla ^ During the migration, por- 
tions of the embryonic tissue may become split off, these develop as 
separate organs at varj'ing distances from the aoita in the region of the 
renal arteries or the inferior mesenteric artery to form the organs of 
Zuckerkandl ® The further development of the supiaienal medulla con- 
sists in the process of differentiation from sympathogonia to the mature 
elements This may best be diagiammatically plotted ° 

SYMPATHOGONIA (POLL) 

OR 

SYMPATHETIC FORMATIVE CELLS (WIESEL) 

I * 1 

SYMPATHOBLASTS PHEOCHROAIOBLASTS 

I I 

GANGLION CELLS PHEOCHROMOCYTES 

This process of differentiation takes place m the last months of fetal 
life, and, according to Wiesel, is not completed until about the time of 
puberty The sympathogonia, the parent cells of the sympathetic and 
pheochromic systems, are small round cells, slightly larger than lympho- 
cytes, with each a scanty cytoplasm and a lound, large nucleus containing 
a densely staining chromatin network These differentiate on the pheo- 
chromic side into larger cells, also round, with each a larger area of clear 
cytoplasm and a more vesicular nucleus The final stage of differentia- 
tion brings forth the mature pheochromocytes, which are large, 

3 Kohn, A Ueber die Nebenmere, Prag med Wchnschr 23 193, 1898 

4 Wiesel, J Beitrage zur Anatomie und Entwicklungsgeschichte der men- 
schlichen Nebenmere, Anat Hefte 19 481, 1902 

5 Zuckerkandl, E Ueber Nebenorgane des Sympathikus im Retropentoneal- 
raum des Menscben, Verhandl d anat Gesellsch 15 95, 1901 

6 Poll, H Die vergleischende Entwicklung der Nebennierensysteme, in 
Hertwig Handbucli der Entwicklungsgeschichte der Wirbeltiere, Jena, Gustav 
Fischer, 1906, vol 3, p 442 

7 Wiesel, J Bemerkungen zu der Arbeit H Kusters “Ueber Ghome der 
Nebennieren,” Virchows Arch f path Anat 180 553, 1905 
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irregulai oi polyhedral cells, with each a lound or ovoid vesicular 
nucleus, containing a loose chromatin network, and a well formed 
nucleolus The cytoplasm is abundant and usually finely granular In 
contradistinction to the pheochiomoblasts, the pheochiomocytes have the 
peculiar propeity of staining brown with chiomic salts It is the abnor- 
mal proliferation of these mature cells that makes up the tumor of the 
suprarenal medulla vaiiously known as chromaffin Itimoi, pai aganglioma, 
01 pheochi omocytoma The othei gioups of tumois aiising from the 
supiarenal medulla, the neui oblastomas and ganghoneuiomas, are 
deiived from cells developing along the other line, compiising the ner- 
vous or nonspecific elements of the supiarenal glands 

REVIEW or THE LITERATURE 

The fiist leport of a medullar}’- tumoi of the supiarenal gland that 
may be considered a pheochromoc} toma was that of Berdez m 1892, who 
described a vasculai, encapsulated tumor within the medulla of the light 
supraienal gland* Like most of the tumois repoited subsequently, it 
did not leplace the entire medulla but was denial cated from the remain- 
ing noimal medullaiy tissue Two years pie\ lously, Perley ” had reported 
such a tumor, but his descnption of it is too meager to make one ceitain 
of its natuie Manasse,^® m 1893, reported a tumoi obseived by him 
three yeais pieviously which showed the chaiacteii sties of a pheochroino- 
cytoma He found the typical hyaline inclusions that one sees in the 
noimal supiaienal medulla, noticed some cells that he consideied as piob- 
ably ganglion cells and also noted tumor cells in the supiarenal veins 
Three yeais later, he reported a second case in which he demonstrated 
the chromaffinity of the cells composing the tumor MaichettL® was 
the first to desciibe a bilateral pheochromocytoma of the supiarenal 
medulla, in 1904 Suzucki,^^ m 1909 and 1910, leported thiee cases, one 
of which was neciotic and cystic His was the fiist case repoited as 
occurring in conjunction with neurofibromatosis He also noted the pies- 

8 Berdez Contribution a I’etude des tumeurs des capsules surrenales. Arch 
d med exper et d’anat path 4 414, 1892 

9 Perley, cited by Herxheimer Beitr z path Anat u z allg Path 57 115, 

1914 

10 Manasse, P Ueber die hyperplastichen Tumoren der Nebennieren, 
Virchows Arch, h pathi Anat 133»39J,. 1893 

11 Manasse, P Zur Histologic und Histogenese der primaren Nierenge- 
schwulste, Virchows Arch f path Anat 145 127, 1896 

12 Marchetti, G Beitrag zur Kenntnis der pathologischen Anatomie der 
Nebennieren, Virchows Arch f path Anat 177 227, 1904 

13 Suzucki, S Ueber zwei Tumoren aus Nebennierenmarkgewebe, Berl klin 
Wchnschr 47 1623, 1910, Ueber einen chromaffinen Tumor des Nebenmerenmarks, 
ibid 46 1644, 1909 
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ence of sympathetic formative cells Laignel-Lavastine and Aubertm 
in the same year noted the occurrence of melanoderma in then cases 
Neusser and Wiesel/® m 1910, reported the unusual occurrence of this 
tumor in a 2 year old child, who had the vascular changes of an 
epinephrine sclerosis, and at the same time they included a case of 
Kohsko’s, the first in which signs of vasomotor instability were noted 
Herde,^® in discussing two cases of his, considered the tumors to be 
hamartomas in the sense of Albrecht In 1913, Helly reported a case 
with hypertension and glycosuiia without renal or pancreatic disease A 
year later, Hedingei reported a case associated with cystic degenera- 
tion and suggested the name struma medullaiis cystica suprarenahs 
Harbitz,^® m 1915, reported a chromaffin cell tumor of the suprarenal 
gland as occurring in conjunction with a hypei nephroma L’abbe, Tinel 
and Doumer observed a case with the clinical syndrome of paroxysmal 
hypertension The first tumor of this nature to be removed at operation 
was the case of Masson and Martin The patient died of shock, which 
the authors considered incommensurate with the severity of the opeia- 
tion Recently, Riemer reported a cystic tumor of this type in 
association with Addison’s disease Furthermore, malignant tumors, as 
evidenced by the formation of metastases, were described by Bonnamoui , 

14 Laignel-Lavastme and Aubertm Adenome medullaire de la capsule sur- 
renale (medullome surrenale) chez un tuberculeuv melanodermique. Arch de med 
exper et d’anat path 20 818, 1908 

15 Neusser, E, and Wiesel, J Die Erkrankungen der Nebennieren, ed 2, 
Vienna, Alfred Holder, 1910, p 97 

16 Herde, M Zur behre der Paragangliome der Nebenniere, Arch f khn 
Chir 97 937, 1912 

17 Albrecht Ueber Hamartome, Verhaiidl d deutsch path Gesellsch 7 153, 
1904 

18 Helly, C Zur Pathologic der Nebenniere, Munchen med Wchnschr 33 
1811, 1913 

19 Hedinger, E Struma medullaris cystica suprarenahs, Frankfurt Ztschr f 
Path 7 112, 1914 

20 Harbitz, F Tumors of the Sj'mpathetic Nervous System and the Medulla 
of the Suprarenal Glands, Especially Malignant Neuroblastomas, Arch Int Med 
16 324 (Aug ) 1915 

21 L’abbe, Tmel and Doumer Crises solaires et hypertension paroxystique 
en rapport avec une tumeur surrenale. Bull et mem Soc med d hop de Pans 
46 982, 1922 

22 Masson, P , and Martin, J F Paragangliome surrenale, etude d’un cas 
humain de tumeurs mahgnes de la medullo-surrenale, Bull de I’Assoc franq p 
I’etude du cancer 12 135, 1923 

23 Riemer, R Sobre un caso de syndrome de Addison produzio por “Para- 
ganglioma da capsula supra-renal,” Folha med 8 33, 1927 
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Doubrow and Monteque and Masson The former quoted a descrip- 
tion of another malignant case, from Gravier and Bernheim Other 
tumors of this kind illustrating the characteristics of structure and a 
variety of associated clinical conditions were described by the follow- 
ing authors Kawashima,,^" Wegelin,^^ Herxheimer,^® Orth, Thomas,®” 
Bergstrand,®^ Biebl and Wichels,®® Zwecker,®® Oberling and Jung®^ and 
Schroeder ®® 

Pheocln omocytovia of Other Chomaffin Organs — ^These tumors are 
not confined to the supraienal medulla They may occur wherever 
chromaffin tissue is found The first tumors of this nature to be noted 
in the carotid gland were described by Marchand ®'’ and by Paltauf ®' 
Since that time, about eighty tumors m this location have been reported 
The organ of Zuckerkandl was involved in a number of reported cases , 
the first was repoi ted by Stangl,®® and the latest by Handschin ®® To this 

24 Bonnamour, Doubrow and Monteque Sur le comportenient des metastases 
pleurales des paragangliomes, Ann d’anat path 4 141, 1927 

25 Masson, P Tumeurs Traite de pathologic medicale et de +h6rapeutique 
applique XXVII, Diagnostics de Laboratoire II, Pans, A Maloine et fils, 1923, 
p 596 

26 Kawashima, K Ueber einen Fall von multiplen Hautfibromen mit Neben- 
nierengeschwulst, Virchows Arch f path Anat 203 66, 1911 

27 Wegehn, C Ueber einen chromaffinen Tumor der Nebenniere, Verhandl 
d deutsch path Gesellsch 15 255, 1912 

28 Herxheimer, G Ueber Tumoren des Nebenniercnmarks, Beitr z path 
Anat u z allg Path 57 112, 1914 

29 Orth, J J Ueber eine Geschwulst des Nebennierenmarks nebst Bemer- 
kungen ueber die Nomenklatur der Geschwulste, Sitzungsb d deutsch Akad d 
Wissensch , Berlin, G Reimer, 1914, no 1 

30 Thomas, E Ein chromaffine Tumor der Nebenniere Em feitere Beitrag 
zu den Markgeschwulsten der Nebenniere, Frankfurt Ztschr f Path 16 376, 1915 

31 Bergstrand, H A Case of Pheochromocytoma of the Suprarenal Gland 
with Hypertrophy of the Myocardium of the Left Ventricle, Hygeia 83 321, 1920 

32 Biebl, M , and Wichels, P Plwsiologische pathologisch-anatomische 
Bertachtungen in Anschluss an einen Fall von Pargangliom beider Nebennieren, 
Virchows Arch f path Anat 257 182, 1925 

33 Zwecker, I T Chromaffine Tumor of the Adrenal Medulla, Boston M 
& S J 192 254, 1925 

34 Oberling, C , and Jung Paraganglioma de la surrenali avec hypertension, 
Bull et mem Soc med d hop de Pans 10 366, 1927 

35 Schroeder Doppelseitiges Nebennierenparagangliom, Centralbl f allg 
Path u path Anat 41 483, 1927-1928 

36 Marchand, F Beitrage zur Kenntnis der normalen und pathologischen 
Anatomic der Glandula carotica und der Nebennieren, Beitr z Wissensch Med 
Festschr f Virchow, 1891, vol 1, p 535 

37 Paltauf, R Ueber Geschwulste der Glandula carotica, Beitr z path Anat 
u z allg Path 11 260, 1892 

38 Stangl, E Zur Pathologic der Nebenorgane des Sympathicus, Verhandl 
d deutsch path Gesellsch 5 250, 1902 

39 Handschin, E Zur Kenntnis den Zuckerkandlschen Organe, Beitr z 
path Anat u z allg Path 79 728, 1928 
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group possibl}- belongs the case associated with paroxysmal hypertension 
in which operation was pei formed by Mayo Alezais and Peyron^’- 
described a chromaffin cell tumor in the sacrococcygeal region and gave 
the name paraganglioma to the entire group, consideiing it a neoplasm 
of the paraganghon, as described by Kohn ’• 

Pheochromocytomas of the supiaienal medulla in animals were 
described by Stilling and by Zangfrognmi 

REPORT OF A CASE 

Hutoty — A Polish woman, aged 45, when admitted to the Mount Sinai Hos- 
pital, on June 3, 1927, complained of a cough that had troubled her 'for four 
months For ten years, she had had palpitation and dyspnea on slight exertion and a 
tremor of the hands She had been considered as having exophthalmic goiter 
and had been treated by means of roentgen rays for a suspected substernal goiter 
She had been unsuccessfully operated on a number of times for sterility For 
the past few years, she had been vomiting about once a week This had become 
more frequent, so that, for from four to five months before admission, she had 
been \omiting almost nightly 

Evmmiation — A physical examination disclosed a moderate degree of exoph- 
thalmos, a marked tremor and hypertrichosis of the chin Her blood pressure on 
several examinations varied from 226 systolic and 108 diastolic to 177 systolic 
and 122 diastolic During her stay m the hospital, her temperature ranged from 
103 to 104 F A week after her admission, she began to exhibit twitchings of the 
hands and face, and she lapsed into a semistuporous state Her neck was stiff 
and Kernig’s sign was positive The pupils were markedly contracted The 
nitrogen content of the blood was normal The meningeal signs became more 
marked, and she died m coma 

The clinical diagnosis ,was Grave’s disease and chronic nephritis with 
hypertension '■ 

Autopsy (by Dr Paul Klemperer) — The body was well developed There 
was hypertrichosis of the chin The eyes were slightly bulging 

Chest The lower lobe of the right lung was completely shrunken It was 
composed of dense, white connective tissue, in which were seen a few areas of 
lung tissue The pleura was densely adherent The bronchus of the right lower 
lobe was extremely stenosed There were several hemorrhagic infarcts in the 
left lower lobe The branch of the pulmonary artery leading to this lobe con- 
tained a riding embolus, the ends of which showed fresh thrombi extending 
distally 

Heart The pericardial sac was covered with a bilobed, fleshy thymus The 
heart neighed 515 Gm There were numerous ecchymoses m the epicardium 
All the chambers were hypertrophied and somewhat dilated There was a slight 

40 Mayo, C H Paroxysmal Hypertension with Tumor of Retroperitoneal 
Nerve, J A M A 89 1047 (Sept 24) 1927 

41 Alezais and Peyron Un groupe nouveau de tumeurs epithehales Les 
paragangliomes, Compt rend Soc de biol 38 745, 1908 

42 Stilling, M H A propos de quelques experiences nouvelles sur la maladie 
d’ Addison, Rev de med , Pans 10 808, 1890 

43 Zangfrognmi, A Adenoma di tessuto cromaffine della capsula surrenale, 
Sperimentale, Arch di biol 58 812, 1903 
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thickening at the line of closure of the mitral vahe, but not any evidence of old 
or recent endocarditis There was a slight sclerosis of the right coronary artery 
The left coronary artery was wide The pulmonary artery show ed lipoid patches 
The aorta had lost its elasticitj' Its mtima showed yellow^ sclerotic patches 
throughout its extent The peripheral vessels showed a slight intimal thickening 
Spleen, Liver and Suprarenal Glands The spleen weighed 110 Gm , and 
show'ed evidence of chronic passive congestion The liver w^eighed 1,025 Gm 
It was firm and browm, w'lth a distinct lobular structure The right suprarenal 
gland w^as the seat of a tumor, which w'lll be described later m detail The left 
suprarenal gland was normal m shape and position Its cortex measured 1 2 mm 
in w'ldth The medulla W'as from 3 to 4 mm wide 

Kidnei^s The right kidnei' weighed 170 Gm It show^ed a distinct flattening 
of its upper pole The capsule stripped wnth ease, re\eahng a smooth browm 
surface, which showed numerous small ecchymoses On section, it did not show 
any abnormality The left kidnej w'eighed 135 Gm On section, it show'ed a few' 
sharply defined hemorrhagic areas w'lthm the cortex There was a red thrombus 
in the renal vein 

Gastro-mtestmal Tract, Thjroid Gland, Pancreas, Ovaries and Uterus The 
gastro-intestmal tract disclosed a few’ small pol 3 ps of the large intestine 
The th}roid w'as small and granular The pancreas appeared normal The right 
ovarj was w’rinkled, small and fibrous The left ovarv w’as missing The uterus 
was small and atrophic Its endometrium was atrophic 

Mic)oscof>ic E\amination — Thvroid The acini of the thjroid gland were 
filled with pink and bluish colloid Tlie septums were fibrous The epithelium 
was low Evidence of hyperplasia or Ivmphocytic infiltration was absent 

Lungs The lungs w'ere congested There was an area of hemorrhagic 
infarction w'lth a thrombus at its apex The arterial walls were thickened The 
right lower lobe show'ed the acini replaced by dense acellular connective tissue 
with thickened, almost completely obliterated arteries, partly recanalized There 
were occasional medial calcifications Within this fibrous tissue there W’ere many 
glandlike structures with low cuboidal epithelium 

Aorta, Heart and Pulmonary Artery There was intimal proliferation of the 
aorta w'lth lipoid changes The media show'ed calcification and small round 
cell foci The adventitia show'ed arteriosclerosis of the nutrient vessels and 
narrow'ing of their lumen The heart showed hypertrophj of the muscle fibers 
There was a slight arteriosclerosis of the branches of the coronarj' arteries 
The pulmonary arterj show'ed a moderate degree of intimal proliferation 

Liv'er The liver show'ed central hj'peremia with necrosis of the hepatic cells 
There w'as a conspicuous arteriosclerosis of the branches of the hepatic artery 
Some of the smaller arterioles w'ere hyalinized 

Pancreas and Spleen In the pancreas, thickening and hjahnization of the 
small arterioles were noticeable The spleen show’ed marked arteriosclerosis and 
congestion 

Kidneys The kidnev's revealed moderate arteriosclerosis of the arcuate and 
interlobular arteries, and conspicuous hj'ahnization of the arterioles Most of 
the glomeruli did not show any changes, but a number of them contained hyaline 
material within the tufts A few’ of these glomeruli showed markedly engorged 
capillaries There was intense congestion in the region about these glomeruli 
The tubular epithelium, m general, was not altered except in the regions of the 
mfarcted glomeruli, where epithelial necrosis was encountered 
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Suprarenal Gland and Brain The left suprarenal gland showed the medulla 
abundant Within the medulla were a considerable number of round cell foci 
The corteK was wide and rich in lipoids The brain did not show any changes 
The meninges did not show any evidence of inflammation 

THE TUMOR 

The right suprarenal gland was unusually large and round It lay on the 
upper pole of the right kidney, which was flattened On section, almost the entire 
structure was seen to be replaced by a round encapsulated tumor, 4 cm in 
diameter At the upper pole there was a cap of suprarenal cortex and medulla, 
normal in appearance Surrounding the tumor was a fibrous capsule, which 
blended with the yellow cortex At the medial surface was a projecting portion 




' * . 

* ' ■a 



Fig 1 — A section of the right suprarenal gland showing the encapsulated 
tumor with a well preserved cortex Above the tumor is a cap of normal supra- 
renal gland with normal medulla To one side there is normal medulla separated 
from the tumor by the capsule (Natural size ) 

of cortex and wide medulla, which was demarcated from the encapsulated tumor 
The tumor tissue was rather soft, homogeneous and reddish brown, it showed 
areas of hemorrhage 

Micioscopic Examination — The capsule, which was rather thick, consisted of 
connective tissue and flattened cortical cells The cortex in most places was 
flattened Separated from the tumor by the capsule were two areas of medullary 
tissue, which presented a normal appearance The tumor consisted of anasto- 
mosing cords and islands of large poljhedral cells irregular in shape and varying 
from 15 to 45 microns in diameter The cjdoplasm, which w'as abundant, 
appeared finelv granular and stained bluish red with hematoxyhn-eosin In 
formaldehyde-fixed specimens, the cells varied in their affinitj for hematoxylin 




Fig 2 — Islands of cells separated bj vascular stroma The scattered darker 
cells show the chromic reaction (Magnification, 1 X 200 ) 



Fig 3 — Higher magnification of the same field as shown m figure 2, showing 
the lack of stroma between the cells of the alveolae, their syncytial arrangement, 
their varjung size, the shape and the staining qualities of the nuclei and the colloid 
inclusions (Magnification, 1 X 400 ) 
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Scattered cells were markedly basophil and stained deeply with hematoxylin 
The same variance was shown in the specimens fixed m formaldehyde-Muller 
After fixation with chromic salts, the cytoplasm of some of the cells stained 
yellowish brown This yellow-brown color was independent of the granulation 
of the cytoplasm It was present between the granules In specimens stained 
with carmine, the yellow-brown color showed up especially well and appeared 
to be present in the nuclei and in the nucleoli The nuclei were large, some 
were round, some oval and some rather irregular They varied m their staining 
capacity, most contained a dense chromatin network and were pyknotic, some 
were vesicular In general, the nuclei took a deeper stain than those in the 
normal medulla They contained one or more distinct, large, round nucleoli 
Within the cytoplasm, and also between the cells, there were occasional large and 
small spherical and ovoid bodies, which stained deeply with eosm and had a hyaline 
appearance They did not react with chromic salts They stained blue with 
Mallory’s aniline blue and were not affected by Mallory’s phosphotungstic acid 
hematoxylin Rarely, there were found scattered among the typical cells of the 
tumor, single large, bizarre cells, each measuring about 70 microns and containing 
a large, irregular, deeply staining nucleus and a clear cytoplasm, which did not 
show the chromic reaction 

In places, there was an infiltration of the stroma by leukocytes and plasma 
cells , occasionally, by small cells, larger than lymphocytes, with scanty cytoplasm, 
the nuclei of which showed a dense chromatin network These might possibly 
be considered as sympathogonia The cords and islands of cells were separated 
by numerous capillaries and fine strands of connective tissue, which in places 
also showed the chromic reaction There were many small hemorrhagic areas, 
and areas of vacuolar degeneration and necrosis of the tumor tissue Sudan stain 
showed the absence of fat Iron pigment was absent One of the larger veins 
contained a fresh thrombus A number of the veins contained tumor cells 

Chemical Evamwation — A portion of the tumor was macerated m saline 
solution and the extract examined for the presence of epinephrine qualitatively 
by the method of Ewms “ It showed a strongly positive reaction Examined 
quantitatively by the method of Folin, Cannon and Dennis,*^ the tumor, which 
weighed 40 Gm , was found to contain 1 5 mg of epinephrine per gram of tumor 
tissue The total epinephrine content of the tumor, as shown by this method, 
would therefore be 60 Gm The organ was removed seven and a half hours 
after death, and the test was carried out on the following day Since epinephrine 
is rapidly destroyed in the tissues after death, the epinephrine content during life 
might have been considerably greater 


SUMMARY OF THE CASE 

The case, then, was that of a woman, aged 45, who for many years 
had been suffering from hypertension together with nervous manifesta- 
tions similar to those of exophthalmic goiter She had fever for about 
one week, developed signs of meningitis and died in coma At autopsy, 
there were found a marked hypertrophy of the heart, generalized arterio- 

44 Ewins, A J Some Color Reactions of Adrenme and Allied Bases J 
Physiol 40 317, 1910 

45 Folin, O , Cannon, W B , and Dennis, W A New Colorimetric Method 
for the Determination of Epinephrine, J Biol Chem 13 477, 1912-1913 
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sclerosis and arteiiolosclerosis, chronic passive congestion of the visceia, 
infarcts of the lungs and a pheochromocytoma of the medulla of the 
right supiarenal gland The supraienal tumoi showed areas of necrosis 
and hemoiihage with venous thrombi 

Although there weie pathologic evidences of cardiac insufficiency, 
the clinical picture was not that of death due to cardiac failure In the 
absence of lesions of the brain or the meninges to account for the menin- 
geal symptoms, and in the absence of a focus of inflammation to explain 
the fevei, the similaiity of the clinical condition to cases of suprarenal 
hemorrhage as described in the literatuie suggests the possibility that 
neciosis and hemoiihage within the tumoi caused death in this case 

REVIEW or OTHER REPORTED CASES 

Thirty other cases of tumors of this type are reported in the litera- 
tuie The reports reveal facts of such clinical and pathologic interest 
that it IS thought wise to make them moie available by means of the 
following summary 

Occun euce with Rcgaid to and Age — The tumor occurred more often in 

women than m men , namely, m eighteen women and m six men The incidence 
was greatest in older people The first five cases reported were m persons over 
60 years of age Subsequent reports showed its predominance m the fourth, fifth 
and sixth decades Neusser and Wiesel * described a case in a 2 year old infant 

Location — Thirteen were in the right suprarenal gland, nine were in the left 
and SIX were bilateral Kolisko’s case (cited by Neusser and WieseN) showed, 
in addition, a third tumor, separated from the suprarenal gland, a chromaffin cell 
tumor over the right kidney, evidentl} a tumor of a medullary rest Harbitz“ 
reported a tumor of the left suprarenal gland associated with an additional tumor 
of a similar nature over the left kidney 

Gtoss Appeal ance — The largest tumors were those reported bj' Suzucki” and 
Hedinger”' They measured 10 cm in diameter both were cystic The smallest 
tumors reported were the size of a pea The smaller tumors were grayish m 
appearance, the larger ones were red and hemorrhagic, and sometimes dark 
brown, as a result of old hemorrhages They were located distinctly within the 
medulla and were well encapsulated, the cortex being thinned out over them 

The cases of Berdez, Suzucki, Laignel-Lavastine and Aubertin, Wegehn, Herde 
(case 2), Thomas, Biebl and Wichels, as well as the case I have reported 
showed the presence of a normal medulla separated from the tumor by a capsule 
The tumors often showed hemorrhages and were prone to undergo partial necrosis 
and to become cystic (Suzucki, Kolisko, Herde [2 cases], Hedmger, Thomas, 
Riemer) Often the cysts were multiple 

Mic) oscoptc Appeal ance — The microscopic picture m other reported pheo- 
chromocytomas agrees, in general, with that in my case The tumors consisted 
either of nests or of cords of polyhedral cells separated by thin connective tissue 
stroma, rich m capillaries, giving the tumors either an alveolar or a trabecular 
appearance Nine cases were described as trabecular, six cases as having a 
definite alveolar formation and three cases as showing both types of arrangement 
in different portions of the tumor The predominating element of these tumors 
was always described as a polyhedral cell, somewhat larger than the cell of the 
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normal suprarenal medulla, and having an abundant, finely granular cytoplasm, 
varying greatly m size, and a rather large nucleus containing a chromatin net- 
work which stained more deepb' than that of the normal vesicular nucleus seen 
in the normal medulla Mitoses were rare Most of the cases contained many 
multmucleated cells The nuclei showed one or more large nucleoli Single large 
bizarre cells with giant pyknotic nuclei were observed in many of the cases 
Hedmger considered the possibility of their being ganglion cells They did not, 
however, show any of the characteristics of ganglion cells except for their size 
In all cases, the affinity of the cells for chromic salts was variable The chromaf- 
fin cells were scattered between similar cells which took the chromic stain little 
or not at all 

The presence of hyaline inclusions within the cells of the tumor was first 
noted by Manasse, and since then the hyaline inclusions have been seen in most 
of the cases They have the appearance of the inclusions seen in the cells of the 
normal suprarenal medulla, but are much larger 

Manasse, Wegehn and Thomas described a diffuse brown staining of the 
interstitial tissue by the chromic salts Suzucki and Herde noted that the cyto- 
plasm of the pheochromocytes was stained brown diffusely between the cytoplasmic 
granules 

Ganglion cells, together with unmedullated nerve fibers, were noted by 
Alarchetti and Hedmger Cells with pyknotic nuclei, having the appearance of 
sympathogonia, were described m half the reports of cases The difficulty of dif- 
ferentiating these from ordinary lymphocytes makes it hazardous to force an 
explanation of their presence 

Manasse and Biebl and Wichels found many of the specific cells within the 
larger veins Suzucki observed a chromaffin cell m an artery and brown masses 
within the veins 

Epmephime Content — Qualitative tests fpr epinephrine were performed chem- 
ically or biologically on extracts of the tumor tissue in a number of the reported 
cases In all cases so examined, the presence of epinephrine was demonstrated 
Quantitative determinations were not made 

Glycogen — The presence of glycogen was variable Thus, Herde was able 
to demonstrate the presence of glycogen in his first case but not m his second 
Hedmger reported a similar experience 

Associated Conditions — Certain clinical observations m the reported cases 
deserve mention Thus neurofibromatosis as a concomitant condition was 
observed in four cases (Suzucki, Kawashima, Herxheimer, Zwecker) Hyper- 
tension independent of renal disease was present clinically in nine of the latest 
twenty cases (those reported by Neusser and Wiesel, Helly, Orth, Bergstrand, 
L’abbe, Tinel and Doumer, Biebl and Wichels, Oberhng and Jung, Schroeder, 
and the one reported here) Neusser and Wiesel’s case was m a child, aged 
2 years In two additional cases, in which a clinical report was not recorded, 
there were pathologic evidences of hypertension Thus, in the case of Thomas, 
there was hypertrophy of the left ventricle, and in Herde’s case 2 there were 
hypertension and cardiac hypertrophy, with a primary, genuine contracted kidney 
Recently, paroxysmal hypertension was observed by Oberhng and Jung and bv 
L’abbe, Tinel and Doumer The patients m these cases were only 28 years 
of age Four cases of glycosuria have been described (Herde’s case 1, the 
cases of Hellj, Biebl and Wichels, L’abbe, Tinel and Doumer) In the first two, 

46 Hedmger, E, in discussion of Wegehn (footnote 27) 
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mention is not made of the condition of the pancreas, and m the other two the 
pancreas is described as having been normal grossly and microscopically^' 

A number of the cases presented symptoms of vasomotor or sympathetic 
instability, or shock Thus, Kohsko’s patient died two hours after the adminis- 
tration of a 2 5 per cent solution of cocaine preceding the extraction of a tooth 
Herde’s patient died shortly after the simple amputation of a gangrenous 
extremity Masson’s patient died, after the removal of the tumor, m deep 
shock, which, in the opinion of the author, was incommensurate with the 
operative trauma Oberling and Jung’s patient went into shock and died imme- 
diately after a normal delivery Helly’s patient died after an operation for 
fistula in the anus and for hemorrhoids, under local anesthesia A case that 
deserves special mention was that of a patient of L’abbe, Tinel and Doumer A 
woman, aged 28, exhibited attacks of paroxysmal hypertension, each ushered in 
by an intense emotional reaction The attacks were accompanied by marked pallor 
and tremor and were followed b 5 '^ nausea, a sense of constriction in the abdomen 
and vomiting, with urinary suppression Pressure on the eyeballs caused a drop 
in the blood pressure from 280 to 104 and was followed by generalized vasodilation 
and glycosuria The patient suffered two attacks of pulmonary edema 

Another pathologic condition of interest associated with pheochromocytoma was 
the colloid adenoma of the thyroid found together with a large adenoma of the 
liver by Hedmger Still another was that found by Harbitz, in examining a tumor 
of the left suprarenal gland , namely, a cystadenoma of the pancreas and a hvper- 
nephroma of the left kidney with a pheochromocytoma between that kidney and the 
tumor-containing suprarenal gland — a combination in one case of hyperplasias of 
misplaced rests of both the suprarenal cortex and the medulla 

Arteriosclerosis was iound regularly in the cases associated with hypertension 
Neusser and Wiesel considered the arterial lesions in their case (medial necrosis) 
as t\pical of suprarenal sclerosis Biebl and Wichels discussed the significance of 
arteriosclerosis in these cases at length They believed that a direct relationship 
between the tumor and the clinical manifestations is evident They explained the 
absence of medial necrosis in the lesions produced experimentally with epinephrine 
as due to the differences between the human and the animal subject While this 
explanation may be valid with respect to the absence of medial necrosis, it does not 
afford evidence that the arteriosclerotic lesions are caused by a hyperadrenahnemia 
In the absence of the specific medial lesions, one must consider the arteriosclerosis 
as more probably due to the mechanical effect of the hypertension 

COMMENT 

From the foregoing facts, one may draw certain conclusions concern- 
ing this type of tumor It is, without doubt, a neoplastic growth of a 
portion of the supraienal medulla The peifect encapsulation and the 
presence of a noimal medulla outside of the tumor show that it is not a 
diffuse medullary hyperplasia 

Usually, the tumor is benign It is perfectly encapsulated, does not 
give rise to metastases and does not cause a cachectic state Those who 
feel that it is malignant mention the irregular size and character of the 
cells, and the tendency to hemorrhage and degeneration These pioper- 

47 Recently, Schroeder reported a case with glycosuria and atrophy of the 
pancreas 
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ties may be more propel ly evaluated, howevei, when one considers the 
structure of the tissue from which the tumor arises, which also possesses 
similar characteristics Nevertheless, as has been mentioned, malignant 
tumois of a similar nature have been reported The available informa- 
tion concerning them is meager, especially m respect to the epinephrine 
content of the tumors and their metastases 

Various authors have considered the tumor as a hamartoma (Herx- 
heimer, Herde, Dietrich There is considerable evidence against this 
view The tumor evidently arises from a mature cell — the pheochromo- 
cyte — and occurs m persons of middle age and old age, when the process 
of differentiation of pheochromocytes from sympathogonia has been 
completed The malignant embryonal tumors occur before puberty, 
the time when maturation is complete (Wiesel) Encapsulation is not a 
characteristic of the hamartomas, which aie embryonal malformations 
and do not belong to the group of new growths (Albrecht) In regard 
to similai tumors in misplaced suprarenal rests (Harbitz, Weichselbaum 
and Greenisch , one may rightly consider the conception of hamartoma, 
but not in the case of a tumor arising fiom mature elements in their 
normal location 

Degeneration, necrosis and cyst formation are chaiactenstic of these 
tumors The cyst fluid has never been tested for the presence of epi- 
nephrine It seems piobable that among the growths leported as cysts 
of the suprarenal gland there are a number that are really cystically 
degenerated pheochromocytomas 

It IS evident that the tumoi is actively secretory Microscopically, 
the chromaffin reaction, as shown by Ogata,'^'* is direct evidence of the 
presence of a stiong reducing substance, which is, in all probability, 
epinephrine This substance exists in a fluid state It is independent of 
the cytoplasmic granules of the pheochiomocytes It permeates the cells 
and the sui rounding tissues 

The cellular structure is similar to that of the normal supiaienal 
medulla The hyaline inclusions seen in the normal suprarenal medulla 
have been repeatedly found in the tumor I have shown that m their 
staining reactions with phosphotungstic acid hematoxylin and Mallory’s 
aniline blue they do not show any resemblance to similar droplets that 
are the products of degeneration noi in fact to other hyaline types of 

48 Dietrich, A , and Siegmund, H Die Nebenniere und das chromaffine 
System, in Lubarsch and Henke Handbuch der speziellen pathologischen Ana- 
tomie, Berlin, 1926, vol 8, p 1049 

49 Weichselbaum and Greenisch Das Abenome der Niere, Wien med Jahrb 
1883, p 221 

50 Ogata, T , and Ogata, A XJeber die Henleshe Chromeation der sogen- 
annten chromaffinen Zellen und den mikrochemischen Nachueis des Adrenalins 
Beitr z path Anat u z allg Path 71 376, 1923 
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degeneiation Furtheimore, I liaA^e been able to confiim Biebl and 
Wichels’ obseivation that they are best seen in the bettei pieserved por- 
tions of the tumoi These obseivations speak stiongly against the theory 
that the droplets are degeneiative in nature The additional fact that 
they are found within cells of a secietoiy type indicates that they are 
pioducts of secretion That they do not show the histochemical reactions 
of epinephiine leads one to the hypothesis that they repiesent an inter- 
mediaiy phase of the secretion of epinephrine 

The epinephiine content, as shown by chemical and biologic tests, 
gnes fuither pi oof that the tumoi secretes The amount of epinephrine 
in this case, as shown by quantitative examination, was fai gieatei than 
that repoited in noimal supiaienal glands 

Outstanding in this revieiv is the laige percentage of cases associated 
with hypertension and signs of \asomotoi oi autonomic instability The 
occuirence of l^pei tension at an early age, the inability of so many of 
these patients to withstand minoi opeiative procedures and the sudden 
death without demonstiable cause in this case appeal also to be more than 
simple coincidences Furthermoie, the occurience of glycosuria demands 
explanation It is well known that epinephiine can cause such clinical 
manifestations, and it is tempting to assume that these manifestations are 
due to the action of the epinephrine that has been shown to be secieted 
by the tumoi That it really is the cause of the clinical symptoms in the 
cases here leviewed, howcA^er, can be pioved only by the demonstration 
of an inci eased absoiption of epinephiine fiom the tumoi The only 
evidence aA^ailable in this connection is the A'^ascularit} of the tumoi. 
Avhich suggests the possibiht}^ of absoiption 

Manasse and Biebl and Wichels, aaFo obsei \ ed cellulai constituents 
of the tumoi Avithin the Aeins, consideied that a pressor substance might 
be tiansmitted in this Avay In fact, the foimei consideied this the 
mechanism for the distribution of epinephiine from the noimal supia- 
lenal gland HoAvevei, one should not lay too much emphasis on the 
importance of this obseiAation Lu'^er cells singly and in gioups are 
seen repeatedly Avithin the poital A'ems in micioscopic sections I haA^e 
even seen an entire glomeiulus in one of the blanches of the renal vein, 
and Suzucki reported the finding of a chiomaffin cell in an arteiy m his 
case Such obseivations lead one to conclude that this is probably the 
lesult of a technical artefact and to minimize the A^ahdity of the con- 
clusions draAvn fiom it Anatomic pi oof of the absoiption of epi- 
nephiine IS lacking 

Chemical proof of the causal relationship between the clinical states 
and the tumoi would consist m the demonsti ation of hypeiadrenalinemia 

51 Manasse, P Ueber die Beziehungen der Nebennieren zu den Venen und 
dem venoesen Kreislauf, Virchows Arch f path Anat 135 263, 1894 
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Howevei, such a demonstiation is impossible with the present methods 
A similai difficulty lies in the way of pioving that increased absorption 
of epinephrine is the cause of hypertension The piesence of increased 
amounts of epinephiine in the supraienal glands m hypertension has been 
lepoited by a number of woikers Howevei, in addition to othei con- 
flicting facts that disci edit the theoiy, is the fact that increased absorp- 
tion of epinephiine has not been demonstrated 

It IS perhaps advisable to offei some justification for the term pheo- 
chromoc} toma The tunioi has been known vaiiously by the names 
angiosaicoma, perithelioma, stiuma medullaiis cystica supiarenalis, para- 
ganglioma and chiomaffin cell tumor The fiist thiee names may be 
excluded for obiious leasons The term paraganglioma was originated 
by Alezais and Peyioii in 1907 m desciibiiig a tumor of the sacro- 
coccygyeal region It was derived fiom the name pai aganghon, which 
was applied by Kohn to the chromaffin system, appropiiate since it 
described the embryonic origin of the system Pick,'"® however, sug- 
gested the adr-isability of naming the tumoi from the predominating type 
of cell — in this case the pheochi omocyte, the name of which, originated 
by Poll, IS generally accepted It appeals especially advisable to use the 
name of the mature chiomaffin cell, because of the paiallelism between 
this tumor and the ganghoneui oma, which was named aftei the matuie 
sympathetic cell, which is developed from the same anlage 

SUMMARY AND CONCLUSIONS 

A case of pheochroinocytoma of the supiarenal medulla associated 
with hypertension is reported This tumor is benign It aiises from 
the mature pheochromocyte It is not a hamartoma 

The hyaline droplets found in the cells of the tumor as well as of the 
normal suprarenal medulla are diffei entiated from the hyaline droplets 
of degeneration by the staining reactions The droplets probably lepie- 
sent an intermediary state of the secretion of epinephrine The tumor is 
actively secretory Quantitative examination shows that it contains a 
total amount of epinephiine much in excess of that which is found in 
normal suprarenal glands at autopsy 

A large percentage of the cases leported in the literature presented 
clinical symptoms that might well be explained as due to the absorption of 
excessive amounts of epinephrine That these clinical conditions aie 
really caused by the action of epinephiine absorbed from the tumoi can 
be proved only by the demonstration of an inci eased concentration of 
epinephrine in the blood 

52 Dietrich, H , and Siegmund, H (footnote 48, p 994) 

53 Pick, L Das Ganglioma embrjonale sjmpathicum, Berl klin Wchnsclir 
49 16, 1912 
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It IS Still a mattei of discussion whethei electric currents in passing 
thiough the body produce typical anatomic changes or whether these 
changes are meiel}’' the result of the heat into which the electric energy 
IS tiansformed in a conductor of the resistance of the living tissues 
This question has been taken up especiall}^ with regard to the so-called 
current markings of the skin, and most investigatoi s, including those 
who emphasize their diagnostic value, considei them an effect of the 
high temperature at the point of entrance and exit of the cm lent, which 
causes a coagulation and boiling of the tissues 

The arterial lesions found in the vicinity of electric burns are of 
great practical importance, since they may lead to severe hemonhages, 
hours or even days after the accident, and since they often make liga- 
tion of the injuied blood vessel impossible Jelhnek’^ called attention 
to the great fragility of the arteries in and around electric wounds 
Balkhausen and Gruter desciibed an extensive destruction of the nuclei 
of the media of the aiteries Mai tin Convert and Dechaume observed 
a disintegration of the musculai elements of the media of the arteries 
associated with a separation of the inteinal elastic membrane from the 
media Dickens found severe inflammatory changes m the arteries of 
both forearms following an injuiy by lightning stroke Bolongnesi 
reported microscopic obseivations of the blood vessels of labbits through 
the hind limbs of which a domestic current had been sent There were 
multiple ruptures of the elastic fibers with thrombosis and hemorrhages 
The importance of the subject and the scarcity of the available data 
induced us to perform a series of expeiiments in which arteiies of dogs 
were exposed to electric cm rents Low tension cm rents onty were used 
because they produce changes which lend themselves bettei to a micio- 
scopic analysis than the severe destructions that lesult from currents of 
high voltages 

Submitted for publication, Sept 21, 1928 
* From the Department of Pathology, University of Illinois 
1 For the literature, reference should be made to the senior writer’s review 
on electropathology, Arch Path 5 837, 1928 
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Since m experiments of this natuie the technic is of great impoitance, 
it will be described in some detail 

METHODS 

The experiments were performed under sterile conditions on adult dogs 
Under ether anesthesia, the femoral artery below Poupart’s ligament was dis- 
sected out for a distance of 5 cm A small branch, found usually near the lower 
end, was ligated and cut A thin rubber sheet was spread underneath the artery 
in order to isolate it as much as possible Twisted strips of gauze soaked with a 
physiologic saline solution served as electrodes They were wound around the 
vessel twice without constricting it, and were placed at a distance of 2 5 cm in 
such a manner that at each end there remained a free arterial segment at least 
1 cm in length This precaution was necessary in order to avoid too great a 



Fig 1 — The set-up used m the experiments for the passage of the electric 
current through the femoral artery of a dog 

loss of the current from passage around the electrodes through the body of the 
animal The electrodes were connected with copper wires The current was 
controlled by a sliding resistance of 3,000 ohms, and the intensity and tension 
were measured by an ammeter registering from 25 to 125 milliamperes and a 
voltmeter with a range of from 25 to 150 volts (see fig 1) Alternating currents 
of 110 and 220 and a direct current of 110 volts were used The alternating and 
the direct current had the same effect The currents were sent through the 
vessel for two minutes, four shocks, each of thirtj’- seconds duration, usually 
being given As soon as the current was closed, the muscles of the extremity 
were thrown into tetanic contractions, and, also, the portion of the vessel between 
the electrodes was contracted, the latter contraction persisting for from one to 
two minutes after the current had been broken There was, however, a great 
variation in the intensity of the arterial contraction In some of the experiments 
it was hardly visible , in others the vessel became almost colorless An interesting 
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observation was the great fluctuation of the resistance of the vessel during the 
experiment, which often made the reading of the ammeter difficult For reasons 
to be discussed later, it was deemed necessary to study the effect of the electric 
current when the circulation was interrupted In these experiments, the artery 
was clamped at a point distal to the electrodes with a small clamp the branches 
of which vere covered with rubber 

In order to determine whether anatomic changes might result from the mere 
handling of the vessel, we duplicated the experiments without applying the current 
After the experiment, the wound was closed hj a double silk suture and 
covered w'lth iodine collodium The dogs were killed about a week later, and 
the vessels were fixed immediately with a 10 per cent solution of formaldehyde 
A summary of the experiments is given in the table 

COMMENl 

While in the first experiment the passage of the current through the 
artei}’- had led to severe changes, lesions weie not encounteied in the 


A Sttiiimaiy of the Eipo iincnis Thai JVac Alade io Dclcnmiic Ihc Cause of the 
Scvcie Aitenal Changes Seen m Bin ns Due io the 
Passage of an Elcehtc Ciinent 


^0 

Current 
Used,* Volts 

Circulation 

Amperngc 

(MA) 

A^oltagc 

Duration, 

Alinutcs 

Ecsult 

1 

no A C 

? 

30 

_ 

2 

Severe ebanges 

2 

no A C 

Free 

30 


2 

No changes 

3 

no A c 

Free 

35 30 

— 

2 

No changes 

4 

no A 0 

Free 

30 

20 

o 

No changes 

5 

no A 0 

Free 

50 

65 

2'^ 

No changes 

G 

220 A 0 

Free 

75 

150 

1% 

No changes 

7 

no A c 

Stopped 

55 

SO 

1% 

Seicro changes 

8 

HOD C 

Stopped 

GO 

100 

2 

Severe changes 

9 

non c 

Free 

55 

100 

2 

No changes 

10 

108 D C 

Stopped 

65 

95 

m 

Severe changes 

11 

108 D C 

Free 

65 

90 

2 

No changes 


* A C meins altern iting current, D O , direct current 


five experiments that followed, although they were conducted under 
apparentl)'- the same conditions In an attempt to explain this sti iking 
difference of the lesults, it seemed most likely that in the first experi- 
ment the electrodes had been wound aiound the aiteiy so tightly that 
the lumen had been unintentionally obstiucted With this point in view, 
the expel iments weie repeated and the cii dilation was inteirupted at a 
point distal to the electiodes Whenever the cii dilation was stopped 
during the passage of the cuirent, seveie damage was done to the vessel 
wall Structural alterations, however, weie not pioduced when the 
blood was circulating freel)’- These obseivations suggested that it Avas 
the heat libeiated in the obstiucted A'-essel that was detrimental to the 
tissues of the vascular wall It Avas thought that the fiee cii dilation 
preA'^ented the overheating of the wall , hence no ill effect Avas caused 
by the current 

In order to confiim this explanation Ave studied the effect of dry 
heat on the arterial Avail The femoial artery AA>-as piepared in the same 
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way as in the experiments with the electric curient, and the surface was 
seared quickly with an aluminum steel wire, 3 mm in thickness, which 
had been heated over a Bunsen burner until it started to glow and 
which then had been allowed to cool foi thirty seconds Touching the 
vessel with the hot wiie caused a marked constriction, which lasted for 
about one minute A microscopic examination of this vessel 
a week latei showed changes which lesembled veiy much those observed 
in the experiments with the electiic current and the compiessed lumen, 
except that they wei e more severe 



Tig 2 — The femoral artery, experiment 9, in which the blood was left flowing 
freely during the passage of the electric current The vessel shows no changes 
The thickness of the media and the appearance of the internal elastic membrane 
should be noted (Frozen section stained with hemalum eosin, X 80 ) 

The lesions winch were pioduced in the arteiy by the effective elec- 
tiic cuiients were as follows Macioscopically, the exposed portion of 
the vessel was markedly distended and the wall was thin It was so 
iiiable that often a slight handling with a forceps was sufficient to rup- 
tuie it Thiombosis was never obseived, and in spite of the seveie 
changes of the arteiial wall cii dilatory distuibances did not appeal m 
the extremit} supplied by it 



248 


ARCHIVES OF PATHOLOGY 


Undei the micioscope, the media was the pait of the aitenal wall 
that was most seveiel}^ affected It was compiessed and only half as 
thick as 111 the noimal aiteiy (the leader may compare figs 2 and 3) 
The nuclei of the muscle fibers of the media had disappeaied as if they 
had been eiased, and only a few shadow-hke remnants were occasionally 
found neai the internal elastic membiane (fig 3) In the hemalum-eosin 
stained sections, the media took a unifoim pale purplish-gray color, in 
the van Gieson pi eparations, it appealed pale yellow with a few purple 
wavy lines The elastic tissue was less seveiely changed It stained well 



Fig 3 — The artery, experiment 8, m which the flow of blood was stopped 
The media is narrow and the lumen is wide Pale-stamed nuclear remnants are 
seen near the internal elastic membrane Note the stretching of the internal 
elastic membrane (Frozen section stained with hemalum eosin, X 80 ) 

after Weigert, and in the media a system of branched and anastomosing 
fibers was seen, which differed from that of the noimal arteiy only by 
the fibers being closei together The internal elastic membiane, how- 
ever, had lost its waA^y appearance and Avas maikedly stretched (fig 4) 
In one experiment, the membiane lemained almost unstained in the 
sections stained aftei Weigert’s elastica method In this experiment, 
the endothelial lining Avas complete^ gone, while in the vessels with 
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less extensive changes the endothelial cells still were visible They 
sometimes appeared swollen, bulging into the lumen with laige hyper- 
chromatic nuclei The adventitia showed little change The elastic 
fibers were stretched but stained well, and the nuclei of the collagenous 
tissue were normal 

Examining the region of the electrodes, one saw that the dead and 
the living tissue bordered on each other directly, and a line of demarca- 
tion did not form within the period of observation, which was one week 
Piling up of hpoid material about the necrotic zone as it is observed 



Fig 4 — The artery, cN-penment 1 The internal elastic membrane is well 
stained but appears stretched The media shows a network of elastic libers, 
although the muscle libers are gone (Paraffin section prepared with Wcigcrt’s 
elastic stain and lithion carmine , X 250 ) 

for instance, about anemic infarcts, w^as not seen The neciosis did not 
stop in one level In the outer thud of the media, namel}', it extended 
somewhat beyond the electrodes, and the borderline heie ran circular 
(fig 5) In this region, the intima was thickened and the endothelial 
cells proliferated, forming a gland-like lining 

In the seared blood vessels, the changes were similar The wall was 
thin and friable, and the muscle fibeis of the media liad been destro}ed 



250 


ARCHIVES OF PA'IHOLOGY 


The elastic tissue was moie seveiel} affected than the electiic cm lent 
In main places, it did not take the specific stains The adventitia, too, 
showed marked legiessive changes ^^dlele the wire did not touch 
the vessel, the wall was found intact, and theie was not any demarcation 
between the living and the neciotic poition 

Figuie 5 illustiates these obseivations In the lower half of the 
pictuie, one sees the wavy internal elastic membiane In the upper 
half where the media is neciotic, the elastic membiane is flattened, and 
at a point highei up not included in the photonnciogiaph, it has dis- 



Fig 5 — The arterj , experiment 7, in which the circulation v as stopped This 
section IS taken about 2 mm distal from the electrode The outer portion of the 
media is necrotic, while the internal layer shows little change There is a slight 
thickening of the intima and a marked proliferation of the endothelium (Frozen 
section stained \\ ith hemalum eosm , X 80 ) 

appealed In the media, a few elastic fibeis can be made out The intact 
portion of the elastic membrane is coveied by an endothelial lining, the 
nuclei of which are distinct Endothelial cells do not appear ovei the 
flattened poition 

It IS evident fiom these observations that the differences between the 
lesions pioduced h}'^ the cm rent and the lesions produced by the heat 
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weie only giadual and that m places in which the action of the heat had 
been less intensive, as at the edges of the sealed poition, the lesions weie 
almost identical 

SUMMARY 

As in the lesions of the skin, the changes that weie piodiiced in the 
arteries by the electiic cuiients were nonspecific They were due to the 
heat and could be duplicated by a slight sealing of the vessel with a hot 
wiie Low tension currents were efifectne when their action was com- 
bined with a compression of the lumen of the artery This observation, 



Fig 6 — A section of a seared femoral artery In the lowermost portion, the 
internal elastic membrane and the adjacent part of the media are not altered 
Note how living and dead tissue border on each other without any line of 
demarcation (Froren section stained with hemalum eosm , X 280 ) 

too, indicated that it was the theimic injury which destioyed the 
highest developed structuies of the wall With a free cii dilation of the 
blood, the wall of the vessel was cooled and thus an excessive tempera- 
tuie was prevented In accidents with high tension cui rents, this cooling 
appaiently is not sufficient, and the wall is destrojed in spite of the cii- 
culating blood 

The muscle fibeis of the media weie the most sensitive pait of the 
Yall The elastic tissue was moie resistant, retaining its staining prop- 
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erties but losing its elasticity This was indicated by the stretching of 
the elastic membranes Extiemely high temperatures caused a complete 
destiuction of all the elements of the wall 

Depiived of the essential structures that secured the firmness of the 
wall, the vessel became dilated and a fusiform aneurysm was formed 
Spontaneous luptuie of the injured arteries was not observed It is 
lemarkable that the vessels could stand the blood pressuie with the 
media practically gone Aftei the expeiiments, the exposed aitery was 
covered by the fascia and the wound was closed by a double layei of 
silk sutuies This piecaution, and the luxurious gianulation tissue that 
formed within a short time after the experiment, appaiently prevented 
the forcing of the blood thiough the aiteiial wall 

The adventitia showed a high lesistance against thermic injuiies 
The elastic fibeis were stretched, but the collagenous tissue was not 
affected The endothelial lining of the iiitima was gone wheie the media 
and the internal elastic membiane were most seveiety damaged In 
places of less severe changes, the endothelium sometimes showed pro- 
hf elation Theie was no thrombosis, the blood circulated freely through 
the dilated segment of the aitery 

An interesting observation was the complete absence of defense 
reactions The necrotic segment fitted into the vessel without interrup- 
tion of the continuity It seems as if the heat had destioyed those sub- 
stances of perhaps enzyme-like natuie that, in tissue neciotic from other 
causes (such as lack of nutiition or toxins) stimulate its demarcation 
In a later publication, the final outcome of these vasculai changes 
will be described 

CONCLUSION 

« 

The seveie arterial changes that aie fiequentl)’’ found in the vicinity 
of electric burns aie due to the heat and aie nonspecific foi the action of 
the electric current 
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In 1922, one of us (Faust) found that the Asiatic hedgehog, 
El inaceus dealhatus, taken in the vicinity of Peking, was infested with 
large numbers of larval nematodes, identified on moiphologic grounds 
by Schwartz,^ in 1926, as Spiioceica smgmnolenta These larvae were 
encysted in the tissues of the omentum and mesenteiy and on the peri- 
toneal wall of the stomach and duodenum During 1926 and 1927, 
Faust - fed these encysted larvae to dogs, cats and rabbits in an attempt 
to corroborate the morphologic diagnosis of the woim and to trace the 
route of migration through the tissues of the definitive host The 
results showed clearly (1) that the dog was the natural mammalian 
host, although the early stages in the route of migration might be equally 
well observed in the cat, and (2) that the laivae after excystment in 
the stomach passed directly through the gastro-epiplqic veins into the 
portal blood stream and thence by way of the capillaries of the liver 
and the lungs to the aorta, to which the worms became attached and in 
which they produced significant lesions - 

The present paper embodies a study of the micioscopic changes asso- 
ciated with these aortic lesions, undertaken with a view to determining 
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the extent of the lesions and the couise of migiation of the worms 
thiough the aoitic wall In all, a senes of fifteen dogs was used, of 
which seven weie infected expei iinentally and the others naturally 

EXPERIMENTAL INFECTION WITH THE LARVAE OF 
SPIROCERCA SANGUINOLENTA IN DOGS 

The puppies used foi the senes of expei imental infections were boin 
and reared in the laboiatoiy The technic employed in the work was 
similai to that descnbed in a previous communication- The period of 
incubation extended fiom foui to thiit}^ days 

MACROSCOPIC EXAMINATION 

Casi 1 — The period of incubation vas four dai's The intiina of the aorta 
from the arch to the seventh intercostal arteries was normal From the latter 
level to the tenth intercostal arteries, just above tiie origin of the celiac axis, 
there were several w'orms attached to or embedded m the aortic wall, and lineal 
hemorrhages could he seen (fig 1) Some of the wmrms laj' partially free m 
the aortic lumen, but others were entirely buried in the aortic wall, just under the 
internal layer The intima took on serpiginous elevations corresponding to the 
embedded worms Furthermore, there w'cre w’orms still free in the aortic lumen 
The celiac artery show'ed similar lesions, but the mesenteric artcrv was not 
modified 

Case 2 — The period of incubation w'as five da\s The lineal hemorrhages 
were spread along the aortic intima from the fourth intercostal arteries to the 
celiac arterj, and were more marked m the low'er portion of the vessel (fig 2) 
Several w’orms were found free in the aortic lumen, but more frequentlj thev 
w'ere attached to or buried m the aortic w'all The celiac artery show’ed similar 
changes, but the mesenteric artery was onlj slightlj affected The changes at 
this stage were similar to but more intensive than tliose in the earlier stage 

Case 3 — The period of incubation was seven davs In the intima of the aorta, 
from its origin to the celiac arterj’, there were two tjpes of changes, one of w’hich 
consisted of the formation of nodules, the other of small dothke hemorrhagic 
depressions The nodules were arranged longitudmall>, w'lthin 1 cm of each 
other The uppermost one was situated about 1 cm from the common carotid 
arterj These nodules were each a little bigger than a pea, and in the natural 
state were w'hitish graj The hemorrhagic depressions w'ere usually scattered 
throughout the wall, betw’een the fourth and seventh intercostal arteries Mam 
worms were attached to the low'er part of the thoracic aorta and the upper part 
of the abdominal aorta 

Case 4 — The period of incubation was eleven davs The aortic wall had a 
rough appearance throughout, from the posterior termination of the arch to the 
origin of the celiac arterj’ (fig 3) Manj’ worms were buried in the aortic wall, 
only a few were free m the lumen Hemorrhagic dots and lines were numerous 
On the cut surface of the thickened media there were several small w'hite dots 
within hemorrhagic areas 

The adv’entitia adhered to the surrounding tissue and showed a marked diftusc 
hemorrhage with numerous small white dots The lesions along the thoracic 
aorta were somew’hat more severe than those along the abdominal aorta The 
celiac artery showed almost the same degree of modification, but the lesions on 
the mesenteric arterj’ were less extensive 




Figure 1 Figure 2 

Fig 1 — The aorta of a pupp^ four dajs after the latter had been fed encysted 
third-stage lar\ae of Spirocerca sanguinolenta The hemorrhagic linear tracts 
m the region of the abdominal aorta should be noted, natural size 

Fig 2 — The aorta of a pupp\ fi\e dars after an experimental infection with 
the lar\ae of Spirocerca sanguinolenta Linear hemorrhages m the region of the 
abdominal and posterior part of the aorta are to be noted, two-thirds natural size 
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Figure 3 Figure 4 

Fig 3 — The aorta of a puppy eleven days after an experimental infection with 
the larvae of Spirocerca sanguinolenta Panarteritis purulenta is seen extending 
as far forward as the arch , two-thirds natural size 

Fig 4 — The aorta of a puppj-^ thirt}'' days after an experimental infection with 
the larvae of Spirocerca sanguinolenta Tremendous fibrosis and the formation 
of nodules and aneurisms may be seen in the thoracic aorta, and a more or less 
normal appearance of the abdominal aorta, two-thirds natural size 
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Case 5 — The period of incubation was thirteen days The aorta, from the 
posterior part of the arch to the commencement of the celiac artery, showed 
marked changes The lesions were particularly prominent in the thoracic portion 
of the aorta The inner aspect of this region appeared rough and irregular 
owing to numerous small elevations Many of these were accompanied by 
hemorrhage Moreover, in this region there were many blood-colored worms 
buried in the aortic wall The corresponding adventitia adhered to the sur- 
rounding tissue and was invaded by many small white nodules and hemorrhagic 
areas The abdominal portion of the aorta presented only a rough appearance, 
with numerous dothke depressions over it 

Case 6 — The period of incubation was fourteen days The aorta throughout, 
from its origin m the thoracic region to the commencement of the celiac artery, 
was rough, owing to irregular thickenings, gross nodules, however, were not 
seen The lesions were more severe in the thoracic portion of the aorta than at 
other levels Worms were also found attached to and buried in the tissues 

Case 7 — The period of incubation ivas thirty days The aorta, from the 
posterior part of the arch to the commencement of the seventh intercostal arteries, 
was thickened as a whole (fig 4) Throughout this region there were numerous 
small nodules, some of which were fused with their neighbors The inner aspect 
of this portion of the vessel was extremely rough and irregular The adventitia 
corresponding to this part adhered firmly to the surrounding tissue In the cut 
surface of this tissue, Avorms were found that were apparently alive Besides 
the thickening, small dotlike depressions without hemorrhage were seen through- 
out the aortic iiitima 


MICROSCOPIC EXAMINATION 

Case 1 — After an incubation of the larvae for four days, a section from the 
abdominal aorta, to Avhich the worms were attached, was examined The whole 
tissue was normal, except where the worms were embedded in the superficial 
layer of the media Hemorrhage was not found in the immediate vicinity of the 
worms, but several small hemorrhagic foci were observed in places in which 
worms might have been previously situated There was neither destruction of 
the media nor hemorrhage m the adventitia 

Casi 2 — After an incubation of the larvae for five days, a section from the 
abdominal aorta, in which the worms were embedded (fig 5), was examined 
Except for the worms embedded in the media, the tissues did not show changes 
Some of the worms Avere lodged m the superficial layers of the media, others 
in the deeper layers Hemorrhages Avere not seen around the Avorms, although 
small hemorrhagic areas Avere present m foci in Avhich Avorms did not appear 
In the adventitia there Avas an infiltration of many eosinophilic polymorphonuclear 
cells Avithout hemorrhage 

Case 3 — After an incubation of the larvae for seven days, a section from a 
nodule of the aorta Avas placed under the microscope Except for the nodular 
part, it did not shoAv any thickening of the intima The nodule consisted of 
dense fibrous tissue, without elastic or muscle fibers In the deeper part of the 
plaques, there Avere small capillaries, some of them containing red corpuscles 
The most marked change was in the media Just under the mtimal plaques, the 
media Avas markedly destrojed, owing to fibroblastic groAVths These fibroblasts 
A\ere also seen in certain other areas Some of them had broad connections Avitli 
the adAcntitial connectue tissue The lamellar elastic fibers disappeared in the 
areas m which the fibroblastic growths Avere present Therefore, the most marked 
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reduction in the elastic fibers was seen in the part jnst under the intiinal plaques 
In the fibroblastic growths, small capillaries were commonly present Cellular 
infiltration was not particularly evident The adventitial layer was without 
remarkable changes, except for an infiltration ivith eosinophilic pohmorpho- 
nuclears and round cells, and a slight hemorrhage 

A section from the hepatic arterj% in the wall of which the w'orms were 
embedded, w'as examined Thickening or other change was not present in the 
Ultima 111 the vicinity of the worms there was not any marked reaction in 
the media, but along the canal through which the ivorms had entered the tissue 
there were many wandering cells and round cells There ivere some small areas 



Fig 5 — A section through the abdominal aorta of a puppy fi\e days after an 
experimental infection with the larvae of Spirocerca sanguinolenta The worms 
may be seen embedded m the media There are no marked changes m the 
tissues , X 100 

in wdiich the muscle fibers were necrotic and infiltiated w’lth w'andering cells and 
round cells Infiltration with eosinophilic polymorphonuclear cells was common 
The cellular infiltration w'as marked in the adventitia Among these cells, 
eosinophils w'ere the most numerous, hemorrhages were common 

Case 4 — After an incubation of the larvae for eleven days, a section from 
the tlioracic aorta (fig 6) was examined The intima was not thickened The 
media was infiltrated with large numbers of eosinophils In some regions, these 
cells were grouped together in local foci, in others, they w'ere diffusely scattered 
throughout the media In addition to the cellular infiltration, diffuse hemorrhage 
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was present In the part adjacent to the adventitia, there w'ere small newly 
formed capillaries derived from the adventitial layer The formation of fibro- 
blasts and small capillaries w^as marked m this layer, wdnch was thickened 
throughout and hemorrhagic 

Case S —After an incubation of the larvae for thirteen days, the aortic intima 
W'as edematous klany polymorphonuclears and round cells were present The 
former had infiltrated the media both m local foci and diffuse^ throughout 
the layers Granulation tissue had developed markedly, having connection wuth 
the adventitia Hemorrhages and worms were also found m the media The 
adventitia w^as conspicuously infiltrated with polymorphonuclear cells It showed 
a growth of granulation tissue 



Fig 6 — A section through the thoracic aorta of a puppy eleven dajs after an 
experimental infection with the larvae of Spirocerca sangumolenta Cellular 
infiltration and diffuse hemorrhage m the media and fibrosis of the adventitia 
arc to be noted , X 100 

Case 6 — A.fter an incubation of the larvae for fourteen davs, a section from 
the upper part of the thoracic aorta (fig 7) was examined The intima was 
slightly thickened, through the growth of dense fibrous lajers Corresponding 
to the marked destruction of the media, the intima was moderateh thickened 
Owing to the irregular grow'ths of fibroblasts, the media w'as conspicuouslv 
dcstrojed, so that the normal arrangement of the media could scarcely be found, 
particularh of the part around embedded wmrms On the other hand, the 
necrotic areas were infiltrated with poh morphonuclears, round cells and wan- 
dering cells The destruction and resorption of the lamellar elastic fibers w'ere 
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so complete that this portion of the media was hardlj^ recognizable, and the 
boundary between the media and tlie adventitia was frequently obliterated 

There w^as marked cellular infiltration in the adventitia The eosinophilic 
poljmorphonuclear cells were the most abundant Histiocytes and round cells 
were also present Hemorrhage was common throughout the layer 

Case 7 — After an incubation of the larvae for thirty days, a section from 
the upper part of the thoracic aorta was examined The nodule consisted of 
dense fibrous layers and some muscle and elastic fibers in place of the normal 
Ultima The myo-elastic layer appeared onlj inconspicuously in the deepest 




Fig 7 — A section through the upper part of the thoracic aorta of a puppy 
fourteen days after an infection with the larvae of Spirocerca sangumolenta 
Profound destruction and absorption of elastic and muscle fibers, leukocytic 
infiltration, diffuse hemorrhage and irregular fibroblastic replacement are seen, 
X 100 Elastic-fiber staining 


portion of the nodule The region of the media was noticeably thickened, while 
the normal tissues were profoundly altered Fibroblastic areas, including small 
capillaries, as well as necrotic foci, were seen Dead worms and small hemor- 
rhagic lakes w'ere also found Cellular infiltration was fairly apparent throughout 
the entire media, eosinophils and round cells w'ere common The destruction and 
resorption of the lamellar elastic fibers were almost complete The adventitia 
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was also conspicuously thickened Fibroblastic growths were evident Cellular 
infiltration was tremendous, the polymorphonuclear cells being the most abundant, 
and siderophilous cells numerous 

GENERAL CONSIDERATIONS 

The aoitic lesions were different in nature, in intensity and m locali- 
zation, according to the length of the period of incubation The 
experimental infection could be divided into three stages the first, 
represented by the observations at four, five and seven days , tbe second, 
by those at eleven, thirteen and fourteen days, and the third by those 
at thirty days The lesions consisted of hemorrhage, puiulent inflamma- 
tion and hyperti ophy 

In the first stage, we saw only the worms embedded in the aortic 
wall, the areas of small localized hemorrhages that had occurred after 
the invasion of the worms and the infiltration of the adventitia with 
eosinophilic cells The woims could be found only m the media, having 
more deeply invaded this layer in the five days’ incubation than in the 
four days’ incubation Hemorrhage was present in the adventitia The 
hemorrhage was lineal, and could be seen from the inner aspect only 
as a serpiginous line, as if it were a led-colored tracing on ivory Later, 
it became diffused throughout the media and the adventitia, so that these 
coats were stained red The lesions m the first stage (particularly at 
from four to five days after infection of the puppies) were localized 
mainly in the abdominal aorta neai or anterior to the origin of the 
celiac axis, which was itself involved m the change 

Corresponding to the progress m the time of incubation, tbe lesions 
became moie complicated and gradually extended toward the thoracic 
aorta In the second and third stages, in contrast with the first stage, 
the significant lesions were situated at the thoracic level of the aorta 
The most lemarkable lesions in the second and third stages were the 
puiulent inflammation and the hemoiihages in the media and the adven- 
titia The former occurred m both the diffuse and the localized t}'pes 
The small white dots, which were observed maci oscopically, were not 
other than foci of purulent inflammation The localization and the size 
of these pustules were variable But usually large purulent areas were 
not seen immediately beneath the endothelial la}ei Hemorrhages of a 
lather diffuse type commonly occurred In the adventitia, the granula- 
tion tissue consisted of fibroblasts and newly formed capillaries These 
tissues were on the point of entering the media Besides the growth of 
tbe granulation tissue numeious eosinophils and hemorrhages weie seen 
The lesions that have been described constitute a panarteritis 
purulenta It is interesting to note, moieo\er, that this process was not 
found developing in the region in which the lesions of the first stage 
weie most common that is in the abdominal aorta Tbe purulent 
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inflammation desciibed was peciiliai and dififerent fiom that obseived in 
cases of the infection in man in that the infiltrated cells weie mainly 
eosinophilic polymorphonucleai leukocytes 

In the thud stage, the purulent foci had aheady been lesoibed 
Instead of pus pockets, theie was localized gianulation tissue In these 
areas, the elastic and muscle fibers, for the most pait, weie destroyed 
and lesorbed The intima became thickened m the legion corresponding 
to the destioyed media The hemoiihage in the aortic wall had dis- 
appeaied, but sidei opinions cells weie numerous in the adventitia 

It IS now necessaiy to considei the way m which the woims invade 
and progiess through the aortic wall d he laivae, once within the 
systemic circulation, gained entrance to the region of the thoracic and 
the upper part of the abdominal levels, we never found the lesions on 
the aich, the anteiioily directed arteiies or the lower pait of the abdom- 
inal aoita behind the cehac axis Yet, in spite of the common piesence 
of worms attached to the abdominal aoita in the early stage, the charac- 
teiistic lesions, combined with the presence of the worms, weie latei 
found only on the thoracic aorta If the woims that invaded the 
abdominal aoita penetiated outwaid, then there should have been adven- 
titial hemoirhage and othei piofound leactionaiy lesions in this portion 
of the vessel Such hemoiihages and inflammatoiy foci weie not com- 
monly found in the media of the abdominal aoita Foi these reasons, 
we believe that the woims which enteied the intima of the abdominal 
aorta soon migiated anteiiorwaid toward the thoiacic aoita, advancing 
within the middle coat In support of this hypothesis is the arrangement 
of small dothke depressions, which were moie evident in the later stage 
when they weie coveied with an endothelial layei The airangement 
of these depiessions was pecuhai, that is, lineal and longitudinal to the 
aoitic axis It is altogether unlikely that the depressions indicated the 
points of entiance of pait of the worms, since they weie not combined 
with endothelial failure and hemorihage We suggest that these 
depressions may have been produced after the failure of the tissue of 
the superficial medial coat, caused by the advancing of the woims 
The furthei migiation of the woims fiom the media to other layers 
is also an impoitant point of investigation We saw the worms 
embedded in the thickened adventitia dm mg the second oi thud stage, 
but “never dmang the first stage Likewise, m the adventitia, in the 
second stage, purulent foci and hemoirhage were found, which without 
doubt were due to the woims lathei than to micro-oiganisms for we 
never saw puiulent inflammation on the abdominal aoita Some 
by-product of the woims was presumabl)'- lesponsible for this inflam- 
matory process Thus, we believe that the pus patches indicated former 
foci of the worms 
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In spite of the fact that some of the woims embedded m the aoitic 
wall undoubtedly died in situ (we saw the worm dead m the media 
during the thud stage), we have substantial proof that the majority 
ot the worms migrated out of the thoracic aoita dining the second stage 
From the facts mentioned, we may conclude that the penetration of 
the worms thiough the adventitia is ceitain 

NATURAL INFECTIONS WITH SPIROCERCA 
SANGUINOLENTA IN DOGS 

In this study, eight dogs that were natuially infected with Spuoccica 
weie examined With the exception of one dog, which had been seemed 
m Peking, all the others had been examined post moitem by one of us 
(Faust) in Amoy The periods of incubation of the worms m these 
dogs wei e undoubtedly longer than the periods m the expei imental cases 
The dogs with the natural infections piovided mateiial that was pai- 
ticularly helpful m the study of lesions that had arisen fiom piolonged 
incubation 

MACROSCOPIC EXAMINATION 

Case 1 — With the exception of a few small dotlike depressions, the aortic 
arch did not show changes On the thoracic aorta there were four depressed 
patches and one small nodule One of these patches was deep and was the size 
of a pea , the others were shallow and narrowly elliptic The margins of these 
latter depressions were whitish gray and were slightly elevated On the abdominal 
aorta, a few small dotlike depressions were found 

Case 2 — The changes in this case were relatively simple that is, two nodules 
and numerous small dotlike depressions The two nodules were situated on the 
thoracic aorta One of these measured about 10 mm in diameter The other 
nas smaller, being about 7 mm in diameter Both nodules were whitish gray 
The small dotlike depressions were distributed in considerable numbers from the 
upper part of the thoracic aorta to the abdominal aorta 

Case 3 — On the thoracic aorta and the upper part of the abdominal aorta 
sereral small nodules and depressed patches were noted These depressions 
were each about the size of a rice gram The small dotlike depressions were 
numerous and were distributed throughout the thoracic and the abdominal aorta 

Cask 4 (fig 8) — The thoracic aorta uas profoundly modified, showing a 
closch arranged pattern of many depressions, each about 10 mm in diameter 
The aortic nail at this level was distended and much thinner than it was in the 
other parts Besides the larger depressions, a feu eleiated patches were seen 
along the aessel 

Case 5 — On the loner part of the thoracic aorta there uere three depressed 
patches Two of them were shallou and uere each about the size of a pea 
The other was bigger, being the size of a broad-bean, and had a deep thin wall 
Small dotlike depressions were distributed along the lower part of the thoracic 
aorta and the upper part of the abdominal aorta 
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Fig 8 — The thoracic aorta and the adjacent portion of the esophagus of a 
dog that has been naturall}' infected with Spirocerca sanguinolenta The nodules 
and the aneurisms in the nail of the aorta and the large nodules in the esophageal 
wall are to be noted The adult worms Ine m the latter nodules, natural size 
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Case 6— On the lower part of the thoracic aorta there were three depressions, 
each about the size of a pea Small dotlike depressions were numerous on the 
lower part of the thoracic aorta and the upper part of the abdominal aorta 

Case 7 (fig 9) —The lesions in this case were marked throughout the entire 
thoracic aorta Adjacent to the arch there were several small depressions Their 
margins were slightly thickened From this region to the sixth intercostal arteries, 
there were several small depressions The inner aspect of this region had an 



Fig 9 — The thoracic aorta of a dog that has been naturally infected with 
Spirocerca sanguinolenta It shows the formation of nodules and aneurisms and 
an adjacent unmfested portion of the esophagus, natural size 

extremeh irregular appearance Besides these depressions, one nodule was seen 
on the upper part of the thoracic aorta, a\ith a diameter of about 10 mm Small 
dotlike depressions were commonh distributed throughout the wall of the \essel 

C\SE 8 — On the lower part of the thoracic aorta and the upper part of the 
abdominal aorta, there were marked changes consisting of closelj arranged nodules 
and large and small dotlike depressions Howe\er, these nodules and depressions 
were all rather small as compared with those obserred in the other members of 
the senes The inner aspect of the wall appeared rough and irregular 
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MICROSCOPIC EXAMINATION 

Case 1 — A section from the aneunsmic cavity was examined The boiindarv 
between the intima and the media could not be seen The elastic fibers were 
almost completely resorbed, and had been replaced by dense lamellate fibrotic 
layers Although muscle fibers were to be seen more commonly toward the inner 
surface than on the outer side, there was a marked reduction from the normal 
number In the adventitia, we saw numerous siderophilous cells Cellular 
infiltration was not evident 

Case 2 — Sections from a nodular portion were examined A boundari 
between the intima and the media, in the part corresponding to the most elevated 



Fig 10 — A section from an aneunsmic cavity of the thoracic aorta of a 
naturally infected dog (case 4), showing enormous thickening, the destruction 
of elastic and muscular fibers, and their replacement by dense fibrotic and fibro- 
blastic growths , X 43 

part of the nodule, could not be found This part consisted mostly of dense 
fibrotic layers without anv elastic and muscle fibers In certain regions, the 
dense fibrotic layers had a tissue connection with the adventitial fibrotic lai^ers 
In the depth of the nodule, we saw a marked localized cellular infiltration 
Among the infiltrated cells, the histiocytes and fibroblasts were the most numerous, 
although small round cells and polymorphonuclear cells were also numerous 

The intima adjacent to the nodule was slightly thickened, and consisted of 
elastic and muscle fibers In the media of these parts, dense fibrotic layers arose 
continuously from the nodular area Siderophilous cells were commonly observed 
in the adventitia 
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Case 3 — Sections from the slit-shaped depressions were examined The intima 
was moderately thickened, owing to the growth of the elastic, muscular and 
fibrotic tissues in areas in which the media showed more or less marked lesions 
Around the margin of the depression, the media was destroyed by dense fibrotic 
and fibroblastic growths, so that we did not see elastic and muscle fibers in this 
region The other parts of the media did not indicate any marked change 
Cellular infiltration was seen only in the fibroblastic layer Siderophilous cells 
were also present in the adventitia 

Case 4 — Serial sections from the aneurismic cavity (fig 10) were examined 
The intima was enormously thickened In the corresponding media, traces of the 
ordinary structure of the media were not found This region consisted, as a 
whole, of dense fibrotic and fibroblastic growths The outermost layer of this 
thickening seemed to be compressed from the inside and showed a firm appearance 

Adjacent to this cavity there was neither thickening of the intima nor modi- 
fication of the media The margin of the cavity was elevated slightly throughout 
the fibrotic layer Worms could not be found Siderophilous cells w'ere present 
in the adventitia 

Case S — Sections from the large aneurismic cavity were examined The 
intima was moderately thickened, owing to the growdb of fibrotic and muscle 
elements mingled with small amounts of elastic fibers At the bottom of the 
cavity, the boundary betw'een the media and the intima had disappeared, and a 
large amount of bone with bone-marrow was to be seen The dense fibrotic 
layers had grown measurably at the expense of the elastic and muscle fibers 
Where the media did not show lesions, the intima was not modified There were 
extremely few siderophilous cells in the adventitia Infiltration of this layer with 
cells was not observed 

Case 6 — Sections from the aneurismic cavity -were examined The boundary 
between the intima and the media was obscured This region consisted mainlj 
of a dense fibrotic laver, containing bone tissue with bone-marrow Elastic and 
muscle fibers were not seen Round cells Avere moderately common, and small 
capillaries were visible Owing to fibrotic growth, there Avas thickening of the 
intima adjacent to the margin of the cavity In the adventitia, there Avere numerous 
siderophilous cells 

Case 7 — Serial sections from the nodular portion (fig 11) Avere examined 
The nodule consisted of densely fibrosed laj^ers of intima The boundary betAveen 
the intima and the media in the nodular part AAas already obscure, and the corre- 
sponding part of the media consisted of fibrotic or fibroblastic groAvths instead 
of muscle and elastic fibers The dense fibrotic tissue in some areas had changed 
into hj aline or cartilaginous tissue, furthermore, avc saiv bone tissue in the deptli 
of the nodule 

Adjacent to the nodule, the intima Avas thickened more or less, through 
fibrotic or fibroblastic groAvths Not far from the nodule, hoAvcA'er, no thickening 
was present The lesions in the media corresponded in position rather closeh 
with the intimal thickening, that is, the most marked lesions A\ere seen Avhere 
the Ultima aa as most noticeablj thickened Small capillaries a\ ere seen everi w here 
throughout the A\hole of the media, but cellular infiltration Avas not noticeable 
Siderophilous cells Aiere found in the adAentitia 

Worms could not be found in aiij of the sections 

Serial sections from the small slit-shaped depression Avere examined The 
intima was thickened throughout bA dense fibrotic and fibroblastic growths 
The inner surfaces of this depressed mtimal thickening showed marked irregu- 
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lanties The boundar}^ between -the intima and the media \\as not visible The 
margin of the depression was slightly elevated 

Worms were not found anywhere m the sections Siderophilous cells vere 
present m the adventitia 

Case 8 — Sections from the shallow depression were examined The intima 
was slightly thickened The media of this region consisted of dense fibrotic and 
fibroblastic growths, and was thickened to about twice its normal size This medial 
thickening extended mostly outward In the ad\entitia and the surrounding tissue, 
many siderophilous cells were seen 



Fig 11 — A section through a nodular portion of the thoracic aorta of a 
naturally infected dog (case 7), showing formation of bone, X 10® 

general considerations 

The lesions in the cases of natiiial infection could be divided into 
three main groups small dotlike depressions, nodules and depiessed 
“holes” The depiessed “holes” weie leally small localized aneurisms, 
the depiessions having been produced by the expansion of the aortic ■wall 
at a particular location These small aneurisms, of course, did not 
occupy the entire ciicumference of the aortic wall, and each usually con- 
stituted only a sacculai diverticulum But if these aneurisms in large 
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numbei s weie situated close to one another, then the aortic wall expanded 
as a whole A good example of this was found in case 4 

The small aneurisms could be divided into two types One was 
sht-shaped , the other looked as if it had been produced by pressure of 
the finger Some of the sht-shaped depressions had consistently 
thickened maigins, but others did not The thickened margin appeared 
similar to that of the nodule The othei type of aneurism did not 
have a thickened margin, it consisted only of a diverticular sac of the 
aortic wall, the thinness of the wall being indirectly proportional to the 
size of the sac 

The nodules were whitish giay and never yellowish The smallest 
nodule was the size of a white bean , the largest about that of a broad- 
bean Their consistency was always hard With the exception of 
those in case 8, the aneurisms and the nodules were found consistently 
on the thoracic aorta The small dotlike depressions were distiibuted 
throughout the thoiacic and the abdominal aorta, arranged somewhat 
in a linear pattern It is interesting that the small depiessions could 
be seen commonly on the abdominal aorta, particularly on the portion 
adjacent to the celiac axis, although on this part the nodules and the 
aneurisms were never seen The lesions were situated, for the most 
part, on the back wall of the aorta 

The <nost marked change in this series was the destruction of the 
media In both the nodular and the aneurismic portions, the media was 
destioyed m the same manner, namely, by the resorption and replace- 
ment of muscle and elastic fibers Instead of these fibeis there were 
giowths of dense fibrotic and fibroblastic tissue We never saw the 
boundaiy between the intima and the rnedia in these parts The 
amount of intimal thickening could be easily appreciated by compaiison 
with the adjacent normal intima, even though the boundary between the 
intima and the media was indefinite Thickening of the intima was not 
seen except in those regions in which there was destruction of the 
media The fibrotic and fibroblastic giowths usually broke out in 
localized patches 

These growths developed somewhat differently on the nodule and in 
the aneuiismic cavity In the region of the nodule, they produced a 
thickening of the media, in the aneurismic cavity, they became denser 
and lather decreased in thickness Small capillaries and cellular mfiltia- 
tion weie ahvaj^s found in the media, altliough at times they were not 
conspicuous Besides these lesions, we saw osteoblasts in the media, 
some of them eien had bone-marrow The adientitia uas usually 
thickened, moie or less, b} means of fibrotic giowths AVe did not find 
hemorrhage, but always found numerous siderophilous cells In spite of 
caieful examination through the several sections, we could not find 
ti aces of M onus in an\ pai t of the aortic wall 
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It IS desirable at this point to compare the nodular type with the 
aneuiismic tjpe of lesion For convenience, then lelative frequency in 
this senes is set down in the accompanying table 

These cases may be naturally divided into three groups (1) those 
in which there was building of the nodule, without aneunsmic cavities 
(case 2) , (2) those m which there was building of aneurysmic cavities 
without nodules (cases 3, 4, 5 and 6), and (3) those in vdiich there was 
building of both nodules and aneunsmic cavities (cases 1, 2, 7 and 8) 

As previously mentioned, the histologic changes represented in the 
nodulai and aneunsmic lesions were similai, with this difference, that 


Compm aiivc Ficqueucy of Nodules, Aneunsmic Caz’ities and Dotlikc Depi esstous 
m Casts of A^afuial Infections zviih Spuocctca in Dogs 


Case 

Xodule 

Aneunsmic Cnaities 

Dotlike 

Depressions 

1 

One, small 

Tour, one of which nas the size 
of a pea, the others, small and 
shallow 

Common 

2 

Two, one of wbicli was the size 
of a small linger tip, another, 
the size of a bean 

^onc 

^crJ common 

o 

o 

Xone 

Several, slit shaped, not large 
and deej) 

A er^ common 

4 

Xone 

Manj, each the size of a small 
finger tip 

Common 

5 

>one 

Tlirce, the largest the size of i 
brood bean, and the others, 
each the size of a pea 

A erj common 

0 

Xone 

'IhTCc, each little bigger than a 
pea 

Verj common 

7 

Several one of nhich was the 
size of a small fingertip, the 
others, all small 

Se\crnl small and shallow, sht- 
shaped 

A’’crj common 

S 

Several the largest of nhich 
was the size of a bean 

Two, small and shallow 

A cr\ common 


the fibiotic la}er of the aneunsmic media nas denser It seems probable 
that the aneunsmic cavit) leplaced the nodule We called attention to 
the sht-shaped depressions with thickened margins These constituted 
an intermediate stage between the nodule and the aneunsmic diver- 
ticulum Accordmgl), the case which had an aneunsmic cavitv was 
older than the case which had the nodule alone Thus, we may con- 
clude that the period of incubation was shortest in the fiist group, and 
longest in the second group, while m the third it was intermediate With 
few exceptions, these lesions were alwa) s situated on the thoracic aorta 
Although worms weie not seen m these lesions and although the 
formation of giant cells was not observed, siderophilous cells, which 
were commonly present in the adventitia, "were indicative of preMOUS 
hemoirhage in that issue For these leasons, we may conclude that the 
worms that caused the aortic lesions had alieady penetrated the aortic 
wall 



HIYEDA-FAUSr—AORTIC LESIONS IN DOGS 


271 


COMMENT 

As far as we are awaie, the aortic lesions pioduced by Spnoceica 
sangumolenfa in the dog are not duplicated by any other infection in 
this host Compaiable infestations with nematodes in watei buffaloes 
and in cattle in the Dutch East Indies and in Annam {Filaiia poch Viy- 
burg, 1897), and those in cattle in Annam and Senegal (Oiicliocc} ca 
mnnllata Railhet and Henry, 1909) produced almost identical lesions, 
with hypei trophy of the intima, dissociation of the elastic fibers, and 
destruction of the musculai elements with foimation of osteoblasts, but 
without as marked changes in the adventitia — the gross pictuie being that 
of a foimation of nodules leading to the development of aneuiisms along 
the wall of the aorta (Bernard and Bauche,^ Commes and Devanelle ^) 
Essentially similar changes were produced m the ileocecocolic arteiy 
in horses by species of the nematode genus ScJei ostoma (Adelmann ®) 
In all these infections, the adult worms were found m the wall of the 
digestive tract at a level corresponding to the level of the aortic lesions 

In bovine and equine species, the pathologic processes have been 
studied only after the worms have migiated out of the arterial wall and 
have become lodged in the wall of the digestive tract The eailier stages 
of this type of verminous infection, including the method of attachment 
to and invasion of the aoitic wall, the passage of the worms into the 
media and the concomitant changes of the tissues involved, are heie 
described for the first time It seems altogether likely, however, that a 
similar course is pursued by the nematode parasites pioducmg aoitic 
lesions in cattle and horses 

Atheiomas of the aorta in man, leading to the foimation of aneuiisms 
are, foi the most part, syphilitic m origin While the gross alterations 
of the aorta are similar to those produced by Spiroceica wngirtnolenta 
in dogs, the presence of gianulation tissue (gummas) and giant cells, 
and the absence of eosinophils and of osteoblasts, as well as the usually 
demonstiable presence of the organism Spnocheta pallida m the tissues, 
all seive to distinguish these two types of lesions Syphilitic aneuiism 
also occurs higher on the arch than does veimmous aneuiism 

A perforation of the weakened dilated portions of the aoitic wall 
was not recoided for any of the membeis of the experimental senes 
reported in this paper However, in an earlier senes, which was used 
for tracing the route of migration of the larvae of Spn occrca from the 
lumen of the stomach to the aortic wall (Faust-), death of one host 

3 Bernard, P N , and Bauche, J Filariose et atherome aortique du buffle 
et du boeuf. Bull Soc de path exot 5 109, 1912 

4 Commes, Charles, and Devanelle, P L’onchocercose aortique bovine dan 
le Haut-Senegal-Niger, Bull Soc de path exot 10 459, 1917 

5 Adelmann, F Das Aneurvsma verminosum equi, Berlin L Schumacher 

1908 
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from pel f oration of the aorta just behind the arch occuiied fourteen 
da3'^s after the feeding of the zy sts, the perforation most probabl} being 
caused by the actively penetiating advanced third-stage larva that was 
found attached to the adventitia neai the point of perforation Other 
animals on which autopsies were made at fiom nine to thirty days fol- 
lowing infection, had lesions so deep that only a thin layer of the 
adventitia remained unperfoiated In geneial, it was noted that this 
more rapid acute termination of the infection resulted when the laivae 
vere more mature and consequently larger at the time that they were 
fed to the host Likewise, the delicate aoitic wall of puppies was more 
likely to be perforated rapidly than was the thicker one of the adult dog 
Perforation in the case of advanced chronic lesions in naturally infected 
animals due to gradual weakening of the wall at the site of the forma- 
tion of a nodule or of an aneuiism also occuiied not infiecjuently and 
resulted in fatal hemorrhage 


CONCLUSIONS 

The mature third-stage laivae of Spiiococa sanguinolenta can be 
found in the aortic wall foi the first time about four days after the feed- 
ing of cysts The majority of the woims are found at about the 
twelfth or the thirteenth da} 

The larvae first attack the abdominal aorta, but later on the majority 
of the worms can be found in the thoiacic poition of the ^essel The 
worms advance within the aortic wall from the abdominal to the 
thoracic aorta Probably, also, some of the lanae attack and penetrate 
the thoracic aorta directly 

The changes produced by the woims in the earliest stage aie hem- 
orrhage and purulent inflammation This inflammation seems not to 
be due to secondary micro-organisms, but to by-products of the worms 
It is not as intensive a process in the thoiacic as in the abdominal 
aorta 

The larvae penetrate thiough the tissue of the aortic wall m the 
thoracic region While the majority of the worms probably migrate 
out of the aorta to the adjacent poition of the intestinal tract, some 
of them die in the aoitic wall 

The lesions that have been found in naturally infected dogs are a 
succession of changes of puiulent inflammation of the aoitic wall, with 
a destruction of muscle and elastic elements and a replacement of these 
elements with growths of dense fibrotic and fibroblastic tissue 

The advanced aortic lesions in naturally infected dogs are directly 
comparable with the verminous lesions of the aoita in cattle and watei- 
.buffaloes and with those of the ileocecocohc arteiy in horses The 
earlier lesions are desciibed heie for the fiist time 
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WINDOW DEMONSTRATION IN TEACHING 
BACTERIOLOGY 

David L Bedding, M D , Boston 

The teaching of medical bacteriology requires not only didactic 
methods foi the purpose of coi relating laboratory work with clinical medi- 
cine, but also an efficient, time-saving arrangement of demonsti ations 
and laboratory work by the students Since the student’s time in the 
laboratory is limited and the bactenologic chai actenstics of oiganisms 
have little clinical application, in many medical schools instruction in 
the piactical routine of hospital and public health examinations has 
leplaced, in large measure, the study of organisms as outlined in the 
descriptive chart The window demonstration offeis a partial solution 
of the problem of retaining certain favorable features of the oldei 
methods of teaching bacteiiology while entailing a minimal expenditure 
of time on the part of the student 



Wooden frames, similar to gigantic test tube racks, consisting chiefly of two 
horizontal strips, as shown in the accompanying figure, are built across classroom 
windows, which are readily accessible to the students The racks hold culture 
tubes and plates containing the various mediums designated in the descriptive chart, 
and, m addition, have space for special demonstrations 

The laboratory work on a particular organism or group of organisms in the 
class room is confined chiefly to diagnostic procedures or problems In addition, 
the students are furnished with pure cultures for microscopic examination From 
tlie window demonstrations, the macroscopic growth and biologic characteristics 
of the bacteria on the various mediums may be recorded by the students on a 
modified descriptive chart without any appreciable loss of time, at any convenient 
opportunity during the laboratory period 


*From the Boston Unnersit\ School of Medicine 



General Review 


TRAUMA AND TUAIORS 
LEILA CHARLTON KNOX, MD 

M:W YORK 

The consideration of a single trauma as either the direct exciting 
cause 01 one of the contributoiy causes of a neoplasm recurs in medical 
hteratuie from time to time because it possesses several inteiesting 
aspects, no one of which has ever been thoroughly understood At an 
early period, beginning with 1870, many pathologists were led to serious 
scrutiny of the subject because of a widespread interest in the etiology 
of tumors, especially aftei the publication in 1868 of Virchow’s ^ theory 
of chronic irritation With the publication in 1877 of Cohnheim’s theor}’- 
of embryonic remnants, and with the development of new methods of 
microscopic technic and of bacteriologic and immunologic investigation, 
beginning with Pasteur in 1880, inquiiy was begun into all the factors 
of possible importance in tumor causation Then began an attempted 
evaluation of the importance of both single and repeated mechanical 
traumas This eaily period of iinestigation covers the years between 
1870 and 1880, during which seveial papeis appeared, none, however, of 
any particular ultimate value 

Fresh interest in the subject arose aftei 1900, and especially duiing 
the subsequent decade, although scarcely a year has passed since without 
some serious renewal of the discussion This recent period coincides not 
so much with the theoretical interest in the etiology of tumors as with 
the increasing legal responsibilities of employeis to employees and the 
increasing claims made by the latter foi compensation for disability 
resulting from injuiies Dunng the last fifteen yeais this practical 
aspect of the subject has again led to a demand foi the solution of the 
problem of the traumatic factoi in tumor Many judicial opinions which 
are available in such texts as Engel's “ and Lowenstem's ® have not 
always been brought to the attention of the Ameiican medical and legal 
authorities 


Submitted for publication, June 1, 1928 
From St Luke’s Hospital 

1 Virchow, R Die Krankhaften Gescliwulste, Berlin, 1863, p 35 Lubarsch 
Die Virchowsche Geschwulstlehre und ihre Weiterentwickelung, Virchows Arch f 
path Anat 235,235, 1921 

2 Engel, H Die Beurteilung von Unfallfolgen, Berlin, 1913, p 340 

3 Lowenstein, S Ueber Unfall und Krebskrankheit, Tubingen, 1910 (bibli- 
ography) , also Beitr z klin Chir 69 533, 1910 , 69 693, 1910 , 74 715, 1911, and 
76 750, 1911 
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The present paper is concerned, therefore, with presenting a resume 
of the literature on the relationship between trauma and the production 
of a tumor, especially of those papers which have extended beyond a 
mere compilation of the statements of patients’ opinions ^ 

The various decisions made in this country under the workingmen’s 
compensation laws have been frequently rendered without regard to the 
scientific aspects of the questions at issue, and both legal and medical 
opinions are often expressed without a clear conception of the nature 
of the evidence or an accurate knowledge of the facts on which the 
opinions are based 

Present day thought finds it almost impossible to regard any one 
agent as the sole cause of a disease, even a disease of so limited a type 
as cancer This point Gaylord, von Hansemann ® and Ewing ° in then 
reviews of the subject frequently stressed Even in the infectious dis- 
eases, heredity, constitutional predisposition and other contributory 
causes are so generally implicated that a single indispensable exciting 
agent is readily questioned Tuberculosis, for example, is believed to be 
so intimately associated with environmental, nutritional and hygienic 
factors that the bacillus of Koch does not perhaps always receive its just 
share of blame And so, in the case of tumors, one inclines to involve 
several factors — chronic irritation, possibly an inherited predisposition, 
degenerative lesions, physiologic changes and the wear and tear of bodily 
activity It IS this tendency to seek for multiple causes which has led 
some writers to considei a single trauma and its lesulting reparative and 
exudative processes to be a special and directly exciting cause of tumor 
This notion is still firmly fixed m the lay mind, but with the great 
increase in precise knowledge of the proximate cause of cancer, as 
experimentally demonstiated in the past decade, the attitude of the 
student of cancel has changed The tar cancer of mice and rabbits 
discoveied by the Japanese, the gastric cancer of rats shown by Fibigei 
to be due to a nematode, the saicoma of the livei in rats produced on a 

4 It IS obviously impossible to record here within reasonable limits the clinical 
histones of the thousands of cases of tumors alleged to have been produced by 
traumas A few cases have been selected out of a vast number, some to illustrate 
the lack of logic which characterizes man> of the case reports, ana others to 
record cases which have been carefully observed and in which, if ever, the pos- 
sibility of the production of the tumor is recorded The bibliography, which has 
been carefully verified, offers to any one who wishes to read the detailed records, 
an opportunity to consult them Much of what has been published is utterly 
unprofitable to read Statistical elaboration of a thousand such incorrect histones 
would not furnish facts of value The stream cannot rise higher than its source 

5 Von Hansemann Ztschr f Krebsforsch 15 492, 1916 

6 Ewing, J Neoplastic Diseases, ed 3, Philadelphia, W B Saunders Com- 
pany, 1928 
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large scale by Bullock and Curtis, the x-ray cancer m man, have led the 
majority of the oncologists rather to incriminate more and more some 
type of chronic irritative process as the only known inciting agent of 
cancer and to doubt the efficacy of a single trauma in the direct pi educ- 
tion of a malignant neoplasm It has nevei been possible to produce a 
malignant growth experimentally m animals by a single trauma 

The present discussion is restricted so far as possible to a survey of 
the cases of tumor believed to have been caused by a single trauma as 
opposed to cases caused by repeated chronic irritation of a mechanical 
or chemical type The latter hav^e been extensively studied by numerous 
cancer lesearch vv’-orkeis, and have been found to have little relation, in 
any case, to the effects of a single injury These two groups of cases 
can, perhaps, nevei be entirel)'' separated because many of the tumors 
ascribed to single injuries have arisen each on the basis of a scar of 
many 5 ears’ duration, which originally was caused, no doubt, by a single 
laceration, blow 01 contusion On closer examination however, it is to 
be noted that man}'’ a seal , although incited by one such agent, has con- 
tinued as a demonstiable lesion over a peiiod of years because of the 
presence of foreign mateiial which was implanted in the beginning, or 
possibly because of a piolonged infection It is generally accepted that 
keloids and other hypei trophic scars often contain some foreign material, 
even if lacial and indiv'-idual leparative piocesses add complicating fac- 
tois One of the best known facts m medicine is that tissues have the 
capacitv to heal completely and the scai to atiophy in the course of a 
jear or two The tissues then become so nearly normal, if foreign bodies 
aie not present and there has not been any gross disturbance of the 
circulation, that a tumor ai ising in an atrophic scar cannot be understood 
to beai any relation to the preceding injury 

Neaily all the literatuie purpoiting to piove that tumors are directlv 
caused by single tiaumas includes, also, as traumatic causes, the chronic 
inflammatory diseases, such as mastitis and chionic cerv'icitis, and the 
ulceration produced by parasites and chemicals It is well known, how- 
ever, that all of these require continuous applications of the iiritants foi 
long peiiods, throughout which not only one but many stimuli are 
added These, theiefore, are entirely excluded from the present con- 
sideration Then etiologic importance has been lepeatedly and 
accurately discussed in the literature dealing with tumors, because these 
phases of the subject aie of inteiest to the scientific mind because experi- 
mentally demonstiable, vv'hereas the etiologic impoitance of single trauma 
is no longei a mattei of genuine inteiest to this group, partially because 
the subject was discaided years ago by many of the great leadeis in 
pathology aftei careful research had been carried out It has been 
xevnv'ed not by the scientific gioup but Iw commercial inteiests, because 
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of the increasing accessibility of compensation for any injuries sustained 
while in the discharge of any kind of employment, especially if the 
presence of a tumor in an employee gives countenance to the idea that it 
may have had a traumatic origin 

EXPERIMENTAL RESEARCH 

A large amount of experimental work was done by Lubarsch,^ 
Ribbeit ^ and others That of Lubarsch was peihaps the most intelligent 
He utilized many series of animals, the tissues and tumors of which he 
traumatized in the hope of ascertaining what effect mechanical forces 
could exert on the rate of growth of normal or neoplastic tissues He 
inoculated sarcoma into mice and rats and also tiaumatized spontaneous 
fibroadenomas of the breast in rats and epitheliomas of the dog for a 
minute at a time with a percussion hammer He also crushed these 
growths with forceps, and injected homologous and foreign blood over 
a period of weeks oi months, but he did not observe any increase in the 
rate of the growth of the tumors The breast tumors weie unchanged 
morphologically, and the mitotic figures were not inci eased In mice 
that had two tumors, the traumatized one at times regressed or remained 
the same size, while the other grew It was Lubarsch’s conclusion that 
trauma could be accepted as a factor in growth only if (a) the violence 
was severe, was localized and caused long continued injury at the same 
point as that at which the tumor later appeared, and also if (&) the 
histologic structure of such a tumor made it appear reasonable that the 
growth was due to the injury He found no regressive effect unless 
the blood supply was cut off There are, however, recorded examples of 
human tumors which leceded for long periods aftei partial excision 

Ribbert also investigated this subject and performed many implan- 
tation experiments in the attempt to produce epitheliomas His experi- 
ments were motivated by the work of Cohnheim and if malignant tumors 
had lesulted the work would probably have greatly strengthened 
Cohnheim’s hypothesis as to the etiologic importance of misplaced 
embryonal lests Such experiments with great uniformity led only to 
discoui aging lesults, as an implantation dermoid cyst appealed to be the 
only tumor which he could produce with any regularity Absolutely no 
malignant tumois resulted 

Barfurth® also attempted to pioduce tumors by mechanically dis- 
placing the cells of sea urchin’s eggs in the gastrula stage, but instead 
of tumors, he foimed only simple dermoid cysts Tiaumatized tissues, 
both embryonic and adult, have been lepeatedly introduced into animals 

7 Lubarsch Aled Kim 8 1651, 1912 

8 Ribbert Deutsche Ztschr f Chir 47 574, 1898 

9 Barfurth, Merkel-Bonnet Anatomisclie Hefte, 1893, sect 1, no 9 
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by Zahn and many others Fetal cartilage and bone were implanted by 
Zahn under the capsule of the kidney Birch-Hirschfeld and Garten 
injected embiyonal tissue into the vena cava of animals This produced 
growths in both the liver and the lungs for a short time, but these even- 
tually receded and tumors were never produced Nichols inoculated 
labbits and guinea-pigs with cells of various organs but failed to obtain 
malignant growths Only Askanazy and Carrel succeeded in pro- 
ducing malignant tumors in the rat and fowl, respectively, by injection 
of embryonic mateiial plus minute quantities of arsenic Obviously, 
these results with embiyonic tissue did not have anything to do with 
the question of producing tumors by traumatic injuiy of adult cells 

Cohnheim and Maas and Fischer also tried to foi m bony tumors 
b} introducing peiiosteum and cartilage into veins, but without 
success Leopold implanted cartilage subcutaneousl) , also without 
results Gland giafts likewise were done m gieat numbers and often 
succeeded tempoiaiil}, but tumors did not lesult 

It is unnecessary to cite further examples of this type The most 
recent bibhograph} of bone grafting is in a paper by De Jong and 
van del Kemp If such grafting of foreign cells in normal tissues 
leally produced neoplasms, every patient undergoing an osteoplastic 
operation would be in gla^e danger 

Sl3'e described eight) -seven sai comas in mice, in eleven of which 
the tumor was believed to ha\e arisen at the site of a previous injury 
In these cases, eithei the locality of the injuiy was noted and it was 
obseived that afterward a saicoma made its appearance at this point oi 
a tumor was observed at the site of a scar from some old injury Proof 
vas not offered that any of these sarcomas were directly pioduced by 
the traumas (bites), and experiments weie not done to show the suscep- 
tibility of the stiains studied to a type of injury which might produce 
a tumor without an intermediaiy process such as chronic inflammation 
01 scar production In the rats, an animal in which sarcoma is the 
most fiequent type of tumor, sarcoma formation was not observed to 

10 Zahn Virchows Arch f path Anat 95 369, 1884 
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1899 (bibl ) 
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follow bites in a large series of animals under close observation Both 
species of rodents frequently bite their cage mates, and yet superficial 
tumors are rare (Curtis ~°) 

CLINICAL OBSERVATIONS 

Aside from such experimental work, it must be realized that the 
only other available material on which to base conclusions is com- 
pilations of case histones Early it was observed by Schimmelbusch 
that such material as this rendered any conclusion impossible because 
scientific matters could not be decided on the basis of unreliable and 
untrustworthy evidence and that, on this subject, all the evidence is 
essentially unreliable Askanazy stated that the literature dealing with 
the subject was only a ‘'collection of anecdotes” and that there were 
many highly uncritical studies in the literature This seemed so impor- 
tant a verdict to many that in 1909 a set of postulates were expressed by 
Thiem m the hope of directing attention to the need for soundness in 
analysis of case records and to the unreliable character of much material 
hitherto accepted as valid 

The clinical evidence may therefore be divided into two classes one 
embracing the large tabulation of histones drawn from hundreds 
of hospital records, all used as evidence without regard to the honesty, 
the mental capacity or the motives of the patients , the other, the small 
number of papers published by judicial pathologists, each recording 
perhaps a single case which to the writer appeared to suggest that a 
definite relationship might exist between the tumor and the trauma 
Even in these cases there remains only the post hoc propter hoc type of 
logic, and no matter how much one may respect the powers of accurate 
obsen’^ation shown by these pathologists and the integrity of their state- 
ments, one IS bound to note that most of their papers, also, arbitrarily 
assume the importance of the trauma as an observed external factor 
Ribbert,-^ who thought that all the statistical collections were without 
value, stated that well studied single cases of this type might be more 
conMncing than any heretofore published statistics 

The early literature is more confusing than helpful and contributes 
practically nothing to the subject The dissertation of Siegfried Wolff, 
which appeared in 1874, is often quoted because the author made an 
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attempt to survey all the cases of tumoi that had appeared m the Uni- 
versity Surgical Clinic in the pieceding ten years and to determine the 
frequency of trauma in these cases The paper includes many cases 
which indicate a relationship between the tumors and chronic mechanical 
irritation due to foreign bodies, scars due to bums and lacerated wounds, 
but does not present any clinical evidence that is pertinent to the 
importance of the single acute tiauma Only one case, that of a 
carcinoma of the hi east, is even woithy of mention, it will be cited in 
the following pages Wolff enumeiates, theiefoie, so few cases of single 
trauma followed by caicmoma, and these of such dubious certainty, that 
his conclusions should not be quoted in this connection 

On the subject of sarcoma caused by a single trauma, Wolff has been 
quoted as offering slightl}'’ more evidence, but in many of the cases that 
he cites, the injuiy was not at the exact point of the siilisequent tumoi 
and in many the tumor appealed only following a fracture or a con- 
tusion , of 100 cases of sarcoma of all tj'pes, 20 were found to have been 
preceded by traumas A critical study of these cases was not made by 
Wolff 

The lengthy papei of Lowenthal,^® appearing in 1895, contained a 
survey of 358 cases of tumors each pieceded by an acute trauma, from 
among 800 observed at the Pathological Institute at Munich from 1870 
to 1895 This paper has been widely quoted because of the large numbei 
of cases reviewed So little critical survey of these cases has been 
made and the hospital histones have been employed so fieely as evidence 
that little IS contributed foi the acute and no more is proved for 
the chronic types of traumatization 

Lowenstem,® in 1910, in a long monograph on the subject, analyzed 
261 cases of malignant tumoi compiled from the literature, 7 from the 
Samariterhaus at Heidelburg and 3 fiom Fiankfuit, all probably trau- 
matic, accoidmg to the histones This paper is superior to others 
because an attempt was made to apply critical standaids to the histones, 
and the author appieciated the need of sound methods of judging case 
records Tables aie piesented giving clearly the lapse of time between 
the injuiy and the development of the tumor, and he included only cases 
m which the injuiy was descnbed as at the exact site of the subsequent 
tumor This marked a new type of study of the lecords on the subject 
and indicated the inci eased critical attitude then beginning to show itself 

This papei followed the publication by Thiem of an important 
contribution revealing a change towaid precision of thought, foi in 1909 
Thiem formulated a set of postulates which have since been of gieat 
value in clarifying the subject Thiem pointed out that, in coming to 
a decision as to the impoitance of trauma, it must be remembered that 
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trauma does influence the localization and course of other diseases, such 
as tuberculosis, osteomyelitis and pneumonia, although specific causative 
factors are well known for these diseases Therefore, even “if several 
cancer parasites” should be discovered, the factor of trauma might still 
be important Nevertheless, he wrote that “trauma is not the real cause 
of tumors” and that “among the accessory causes it plays a veiy impor- 
tant role ” 

Thiem’s postulates weie (1) that definite pi oof of the accident must 
be offered, (2) that the trauma must have been of sufficient seventy 
to be effective, (3) that the tumor need not he at the exact site of the 
injury but must be definitely related to it, as is contre-coup laceration of 
the brain, and (4) that the interval between the accident and the appear- 
ance of the tumor must be a reasonable one, for sarcoma, this was 
stated by Thiem to be not under eight days, and for carcinoma, not undei 
‘hree or four weeks At present, students of tumors would not accept 
these shorter inteivals, because of the laige amount of accurate 
knowledge which has been recently accumulated to show that a much 
longer time is required In 1913, Graef published a more complete 
monogiaph, contubuting a collective review with a bibhogiaphy of 161 
references The author lestricted his cases to those with only a single 
acute tiauma This papei includes also summaries of the moie impoitant 
monogiaphs, and the general statistics aie based on the cases as included 
in these various papers Many of the cases he included, however, though 
following acute tiauma, were preceded by old scais, irritation with 
foreign bodies and other irritants of vaiious types, and theiefore should 
not properly have been included While the paper is useful and is 
written with consideiable understanding, Giaef without much disci imma- 
tion allowed unimportant contributions to appeal m it This applies 
especially to many of the cases of carcinoma cited , those, foi example, 
of the internal organs Giaef was, on the whole, skeptical as to the 
real relationship between tiauma and tumor and advised great caution 
in assuming a direct relationship 

American liteiature contains three biief papei s of leal value, giving 
excellent leviews of the general situation One is that by Ophuls,-® 
published in 1921 Although brief, it is conservative and clearly for- 
mulates the absolutely essential conditions which must be complied with 
m awarding any verdict 

The second, by Mock and £1115,=“ published in 1926, coveis much 
the same giound and desciibes nine cases beheied by them to fulfil 

27 Graef, W Centralbl f cl Grenzgeb d Med u Chir 17 603, 1913 (bib! ) 
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many of the postulates that would place the cases m the group of 
neoplasms related to traumas and therefore entitle the patients to 
compensation, even though the tumors were not necessarily caused by 
the injuries The authors pointed out the obligation of the surgeon to 
decide whether or not a paiticulai case of malignant growth could be 
ascribed definitely to trauma, and they stated that there is no justifica- 
tion for deciding this in any particular case unless a lelationship can 
be proved with scientific accuiacy, and that cases as commonly leported 
offer no such scientific proof 

The third papei, also published in 1926, by Ewing,®” calls attention 
to the requirements which he regaided as necessarj to a sound verdict, 
and cites one carefully obseived instance of a tumor arising after an 
injury and believed by him to be due to it The paper is valuable, 
also, because of the conciete expression of opinion with regard to the 
role of trauma in definite types of tumois His is a simple statement 
which, if followed, would lule out many of the cases now under dis- 
cussion in the courts The requirements laid down bj Ewing are clear 
and closely in accord with those of Thiem, but are perhaps more 
definite, and m discussion of them the author especially warned against 
certain fallacies These lequiiements are as follows 

1 The authenticity and the sufficient severity of the trauma must 
first be established 

2 The previous integiity of the wounded pait must be shown 
Lowenthal did not lequire this, and for that reason Ewing justly 
eliminated his papei fiom consideiation as a valuable scientific 
contiibution 

3 The identity of the injuied area with the site of the subsequent 
neoplastic growth must be demonstiated 

4 The tumoi must be shown to be a tyj)e which could result from 
trauma Undei this heading the authoi eliminated tumors due to con- 
genital rests 

5 The proper inteival of time must be plo^ed to have elapsed 

For practical pin poses these lequiiements, which have giadually 

been evolved fiom the experience of physicians and pathologists dining 
the last fifteen vears, aie of the gieatest importance While they do 
not reach, and cannot leach, the theoietical truth, it is obvious that they 
are all that can be adheied to bv any one foiced to make a decision 
in a concrete case 

Authevtiaty of the Tiauuia — The question of the authenticity and 
severity of the trauma is largely a legal one and is of no inteiest from 

30 Ewing, J Am J Surg 40 30, 1926 
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the medical point of view It is well known that it is fiequently 
impossible to establish authenticity by the accounts of eye witnesses, 
who are often far from observing the tiuth, and that the seventy of 
a trauma has therefore to be judged by its objective results rather than 
by its aspect to the patient at the moment of its infliction or in retro- 
spect It is well known that the possibility of financial gam adds 
greatly to the importance of many traumas, in the minds of the patients, 
and that injuries are constantly suffered which aie forgotten when the 
opportunity to gain fiom them does not present itself 

Previous Integiity of the Wounded Part — It is also becoming 
evident that to demonstrate that the tumor piocess had not already 
begun before the time of the injuiy is often impossible Before the 
frequent loentgenographic study of injured tissues, especially in 
the neighborhood of the bones, this was much more difficult than it is 
at present Most of the repoits in the liteiature, it must be remem- 
bered, described peisons who when they presented themselves had 
swollen traumatic lesions But the injuied aieas weie not immediately 
subjected to x-ray studies in the clinics Now such lesions are 
immediately examined with the x-ray, and the cause of the hemorrhage 
or exudate often then becomes appaient Even m a phalanx a pre- 
existing lesion of the bone may be found indicating a long-standing 
disease process In one instance m which a typist broke her finger 
while wilting, a hitheito uni ecogni/ed cystic chondroma was piomptly 
demonstrated in a loentgenogiam In the bones of the forearm or 
the leg, chondromas oi giant cell tumois not infrequently have in this 
way been discovered, and in the thigh and uj'iper arm a destructive 
sarcoma, such as occurs moie fiequently in this legion, may be found 
to have caused the absorption of bone Such a tumoi is entirely 
unknown to the patient, who in perfect good faith may state that a jar 
oi fall, as m a tiolley car, was the cause of a fiacture of the bone 
Surgical intervention in this case discloses a small amount of highly 
\ascular tumoi which has originated m the shaft of the bone, although 
the greatei propoition of the mass consists only of blood and could 
be easily mistaken for a hematoma even on micioscopic examination 
All injuries that are likely to be cited in claims for compensation should 
therefoie be required to be subjected to study by the x-ray when the 
patient is first seen, if a trauma in or about the bone can possibly be 
implicated The lengthy series of cases hitherto reported m the litera- 
ture would be moie useful and more interesting if such studies had 
been made 

Identity of the Injuied Ai ca with the Site of the Neoplasm It 

would seem evident that the trauma must bear some direct anatomic 
relation to the situation of the tumor According to Ewing, the sites 
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must be identical He assumed also that the well known lesults of 
transmitted injury, such as a tear in the meninges or the cortex from a 
blow on the jaw, are understood to be an essential part of the primary 
damage Ewing, however, denied the possibility of causing a tumor 
of the internal oigans by external injury, thereby luhng out all 
mtra-abdommal growths and admitting as possible one neoplasm, only, 
of the chest, which was repoited to be due to aii injury of the skeletal 
tissues In this instance, also, it might be assumed quite propeily that 
pleural adhesions, with damage to the visceral pleura, followed the 
external trauma and that the case belongs therefore in the group due 
to chronic irritation 

Theie aie included in the literature leports of trauma to one portion 
of the thigh or buttock, followed after a shorter or a longer period by 
sarcoma of the femui of pelvis In such a case, a direct anatomic 
lelationship cannot be established between the point at which the trauma 
was inflicted and that at which the tumor appeared But, accoiding to 
the laws of mechanics, the maximal injury is sometimes transmitted to 
a different point from that at which the injury is applied, as, for 
instance, m the case of a Codes fiacture of the wrist These principles 
have not always been taken into consideration in the jiublished records 
I have not found examples of bone oi periosteal sarcoma reported as 
found in the hundieds of thousands of cases of calluses which must 
have resulted fiom the Codes fractures which are seen every year 

In this connection may be mentioned one of the only two cases 
which L Pick considered worthy of consideration It was a fibro- 
sarcoma of the humeius, which appeared as a swelling over the bone 
m Ma}'^, 1927 The patient had sustained a compound fracture of the 
ulna m June, 1918, with lesultmg infection and sequestrums The aim 
was healed in Septembei, 1923, and the tumor did not appear until 
May, 1927 Heie again theie is confusion of thought as between a 
chronic and an acute trauma The acute trauma preceded the appear- 
ance of the tumor in this case by nine j'^ears, and iiritation was no 
doubt present ovei most of this period Lubarsch,®- however, 
expiessed the belief that a hard fibrosaicoma might possibl) follow an 
injury by three or four years 

Required Lapse of Tune — ^The inteival of time which must elapse 
between the injury and the appearance of the tumor in order eien to 
suggest a causal relationship, as reported in the literatuie, is extremely 
variable Most of the figures in the literature, however, aie drawn 
from patients’ statements as to the correlation 
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Ziegler stated that the tumor must be visible as soon as the acute 
swelling of the trauma has subsided, and Ribbert believed that the 
time must be at least short, but did not arbitrarily specify any period 
Berard®^ and Thiem^^ more or less agreed that the time for the 
development of a sarcoma might be from eight days to one year, for 
carcinoma, from three weeks to three years and for glioma, from one 
month to ten years Villata stated that it must be from a few weeks 
to eleven years Ewing called attention to the fact that some tumors 
are of slower growth than others and pointed out that an advanced 
sclerosing osteogenic sarcoma of one of the long bones certainly 
lequires “months” to be large enough for detection, and that inside this 
period such a tumor cannot possibly have been caused by the trauma 
Virchow,^ on the other hand, recognized the fact that bony metastases 
could develop rapidly, but did not specify any time, and Edward 
Miller showed from x-ray plates and autopsy records that large 
nodules of round cell sarcoma developed m the lung m two and one- 
half weeks Round cell sarcoma and lymphosarcoma are, however, 
known to be tumors of extremely rapid growth, as can often be 
observed in subcutaneous nodules The writers who believed that 
glioma is related to trauma accepted a much longer interval of time 
between the trauma and the appeal ance of symptoms, Berard stated 
that it might be ten years, and other writers considered that it might 
be even from thirty-five to forty years 

It IS because of the uncertain duration of this interval that an 
attempt has been made to establish the importance of bridging symp- 
toms which might seem to connect in some way the injury with the 
trauma, Ziegler having stated that unless the tumor appears imme- 
diately, there must be intermediate related symptoms These are 
generally either intermittent oi continuous pain, and are therefoie very 
difficult to eialuate because there aie seldom objectue symptoms to add 
weight to the patient’s statements 

Sometimes the inteival between the trauma and the tumor has been 
assumed to be extremely short, even a few days, and therefore it might 
lie well to recall that in a short-lived animal like the mouse, tai cancel 
larely appears until three months have elapsed, and that m the rat sar- 
coma due to the injury inflicted by Cysticei ns apparently requires at least 
eight months from the beginning of the irritation to the demonsti ation of 
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a tumoi , and yet both these agencies are extremely effective carcino- 
genetically, giving rise to a high peicentage of tumors in suitable strains 
Such periods in these shoit-hved rodents aie comparable with periods 
of from five to ten } ears in man The same long period has been found 
to elapse in a case of chronic deimatitis due to irritation by the x-ray 
before the appearance of a neoplasm , yet this type of chronic irritation 
is also effective in the production of cancer In the light of these facts 
it seems difficult to believe that a single injuiy inflicted a few weeks 
befoie, can act as an effective cause of a neoplasm 

BENIGN TUMORS 

It IS geneially conceded that few benign tumors beai any lelation- 
ship to acute trauma In all the statistics devoted to this subject, they 
aie legarded as less numerous than the malignant ones It is of interest 
that Lowenthal and othei writers, howe\ei, who found a high per- 
centage of malignant tumors i elated to single traumas also found a 
higher percentage for the benign ones Foi instance, Lowentbal, who 
believed that 84 pei cent of the malignant tumors were caused by 
tiauinas, also claimed that 16 per cent of the benign tumors had this 
etiology On the other hand, Wurz,^' among 129 benign tumors, found 
onl) 3 pel cent in wdiich there appeared to be the slightest relationship 
to single traumas Beraid pointed out that many benign growths 
weie classed as tumors in the hteiature, Avhich actually were only 
inflammatory lesions, wdiich aie known to be sometimes i elated to 
traumas But he included heie, as inflammatory, the lipomas, the 
fibrohpomas and the myxolipomas and the osteomas the cranium, 
forearms and adductois, a classification which would by no means be 
adhered to by most wi iters It is also a mattei of teiminology wdiether 
an oiganized hematoma is sometimes classed as an angioma, or whether 
its inflammatorjr natuie is lecognized at the time it is examined The 
epithelial cysts, which are generally admitted to be tiaumatic, were 
shown by Hesse to be due frequently to epitheiization of hair follicles 
and othei derivatives of epithelium 

Lipoma — Wurz carefully analyzed the histones of twenty-eight 
patients with lipoma and concluded that only one of the tumors could 
be suspected of being a tiaumatic one The patient, a woman, had 
sustained a fall in which the left side of the pelvis w’^as seiiously con- 
tused and she had sufteied continuous pain in the buttock for a few 
weeks, then, on examination, a large lipoma, apparently actively gioiv- 
ing, was found embedded in the fat This tumoi might be placed m 
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the group of fat necroses described by Lee and Adair and may have 
been only an instance of active regeneration and not of neoplastic 
growth, or a preexisting tumor may have been rendered painful by 
the contusion 

Siegfried Wolft believed foui of his cases of lipoma to be trau- 
matic One of them followed a single injury The others appeared 
on the shoulders following repeated contusions Since this is so com- 
mon a situation for lipoma, even m those whose occupations do not 
cause them to sustain injuries to the shouldeis, its relationship to this 
trauma seems to be largely imaginary 

Stern studied this type of tumor and decided that it could not 
be in any way connected with an injury Bosse and Lieschke 
believed that they had watched the origin of several cases of scrotal 
lipoma secondai y to contusion, and Lieschke collected sixty-two 
cases in which he believed that there was possibly a traumatic origin 
These tumors, also, were described before the frequency and nature of 
traumatic fat necrosis and regeneration were well understood 

My.xoma and Angioma — Evidence has not been reported that a 
case of myxoma or of true angioma has ever been caused by a trauma 

Myoma — Myoma of the uterus is also not caused by trauma, direct 
01 indiiect The question has been raised because of the astounding 
case described by Schneider of a woman who, struck by a calf in 
the right lower abdominal quadrant, suffered a hemorrhage and a 
miscarriage Abortion occurred in two succeeding pregnancies, and 
after four and a half years she was found to have a fibroid uterus 
Leopold believed that the wide occurrence of fibroids among all types 
of women rendered it impossible to associate them with special traumas 

Fibroma — Cases of fibroma were studied also by Wurz,®‘ who 
believed that none was referable to trauma Graef thought some of 
them might be, and Audain referred to the traumatic fibromas and 
sarcomas in the Haytian negroes as malignant tumois, but these are 
now known to be keloids 

Sontag and Tendeloo,*® quoted by Sauerbruch,^® believed that the 
fibromas were usually traumatic, but the pi evading view at the present 
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IS that of von Hansemann,® who considered all these tumors in which 
there is a traumatic history, as inflammatory and due possibly to foreign 
bodies or infections Many of the tumois of the anterior abdominal 
wall classed as desmoids aie generally considered to be due to stretching 
laceiations or lepeated contusions of the rectal muscles 

Chondioma — The chondromas were believed by Lubarsch not to 
be caused by traumas, but to be stimulated to nioie rapid growth by 
them in some cases, especially if the injury was inflicted near to the 
epiphyseal line of one of the long bones Giaef thought that a few 
of these tumois followed fractures of the ribs and weie derived from 
caitilage, which is usuall)’ found in a noimal callus, but that the chon- 
dromas of the oigans weie teiatoid only Roger Williams^’ admitted 
the possibiht}’- of an osteochondroma arising in this way from the 
cartilage cells in the callus following fractuie 

Adenoma — The adenomas cannot well he believed to have any rela- 
tion to traumas Ihe inflammatory hypertrophies resembling adenomas 
aie known to be frequent 

Osteoma — The exostoses and and osteomas aie a somewhat inter- 
mediate group, the former being classed by Wood among the 
inflammatory lesions Many of the so-called traumatic osteomas are 
frankly chronic inflammations in oiigin (iider’s bone) while others are 
now understood to be benign bony tumors which have existed for a 
long time and have finally been separated fiom the shaft of the bone 
by traumas A blow or fall not infiequently separates an exostosis 
from the lower third of the humerus or femui and in this way brings 
the tumoi to the notice of the patient Such a tumor is found to 
have a concave innei sui face and to have been detached by the violence 
along this line of cleavage Wuiz,"”^ howevei, thought that 40 per 
cent of these lesions were piobably traumatic and believed that it was 
almost the only tumoi that could be so consideied Graef admitted 
that a certain proportion were traumatic, but pointed out the inflam- 
matoiy nature of many of the tumors so classified 

Osteitis Fibrosa — As osteitis fibrosa occasionally precedes giant 
cell tumor of the bone and is geneially believed to be due to local, small, 
repeated hemorrhages, some writei s — for example Sauerbruch 
— believed that trauma may be one of the factors causing such hemor- 
rhages and therefore ultimately a giant cell tumor, but that it is not 
the only cause However, experimentally pioduced hemorrhages have 
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failed to cause tumoi s Looser showed a case in which nearly every 
bone in the body contained the lesions of osteitis fibiosa, and pointed 
out that in none of these was there any history of tiauma 

Gtant Cell Tumoj — ^Ewing believed that osteitis fibrosa may pre- 
cede the hemorrhages which eventually produce giant cell tumor, but 
thought that there is not in such cases any traumatic history of impor- 
tance In several cases of supposed traumatic origin x-rays revealed 
disease of long standing Sauerbruch cited one case in which the 
patient sustained a blow on the forearm and in three months presented 
at the site a large giant cell tumor Such records, are, however, 
infrequent Some writers regarded the causative agent of the giant 
cell tumor as an infectious one 

MALIGNANT TUMORS 

CaicinoMUi — Superficial Types — Among the malignant tumors, the 
squamous type of carcinoma has been only rarely ascribed to a single 
trauma In each case the diagnosis invariably depended only on the 
statement of the patient that the part was previously normal Foi 
instance, the case leported by Hahn,®® and quoted by Machol,®^ was 
that of a patient with a lacerated wound in the scalp for which he 
was treated m the hospital seven weeks , he returned seven months later 
because of an epithelioma in the same region Anothei instance 
described is that of a patient who was observed to have an epithelioma 
of the tongue following an accidental bite However, it has been 
pointed out by others that epileptic patients who bite their tongues 
continuously have never been found to have an inci eased frequency of 
epithelioma of that oigan 

When carefully analyzed, nearly all the cases indicate that the 
oiigmal trauma lesulted in a scar which was piesent for some time 
before the tumoi appealed, or else that an effort was not made to 
ascertain that the tissues were normal before the time of the injury 
This applies to the case of Dietiich,®^ in which an old scar was trau- 
matized and some thiee months later an epithelioma appeared The 
woid of the patient was accepted that a neoplasm was not present at 
the time of the injuiy Dietrich also concluded that the traumatism 
caused by a biopsy lesulted m a great local increase in the rate of 
growth of the part of the tumor incised, but the pictures submitted in 
eMdence scaicely beai out his conclusions 
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Ewing was uncertain as to whethei it is ever justifiable to ascribe 
an epithelioma to an injury, and in any case he would not accept any 
causal relationship after one year There are cases described as follow- 
ing a blow, a bite, a gunshot wound or a laceration even seventy-six years 
before, as mentioned by Melchioi,®^ but in an}- case the two events can 
scarcely be shown to be related 

Cai cinoviu of the Breast — Carcinoma of the breast is one of the 
t>pes of carcinoma most frequently asciibed to injur}", largely because 
the gland is superficial and subject to injuiies, and because the tumors 
aie difficult to palpate and generally painless until some special trauma 
causes structural changes due to hemoiihage To ascribe the origin 
of a carcinoma to a single blow is as inaccurate and unscientific as it 
would be to judge of the duration of a tumoi of the bieast from the 
patient’s statement, and any one who listens caiefully to the statements 
of patients knows that caicinomas of the breast are generall} stated 
to have been present for from five years to two days without regaid 
in any instance to the size, position or type of the tumoi Compilations 
in the literature by Dietrich,®* Frangenheim,®’’’ Schiilthess,®® Wini- 
w'arter,®^ Oldekop and Ziegler contain statements indicating that 
trauma preceded the tumor in from 1 to 25 pei cent of the cases 
This wide range of figures indicates only the impossibility of drawling 
accurate conclusions from the statements at hand 

Wurz stated that of 163 cases probably none was tiaiimatic, and 
that in only 5 per cent can it even be suggested that a trauma W"as 
responsible for the tumor 

Graef thought that Low^enthal’s twelve cases in the male bieast 
should be discarded, as the rapidity of the growth of carcinomas of the 
bieast in the male is well Icnown The three descriptions of cases by 
Machol are entiiely uncntical, as is most of his paper, some of the 
tumors that he cited developed a year aftei minoi injuries, and one 
of them was never diagnosed microscopically 

Ewing®® stated that a carcinoma of the breast can be assumed to 
have followed an injury only if the breast can be shown to haie been 
previously normal and the injury to have been severe enough to have 
caused interstitial hemorrhage and solution of continuity of the breast 
ducts, also that theie must be some indication of continuity of symp- 
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toms between the trauma and the appearance of the tumor and that 
even m these cases one can only maintain a probable lelationship He 
believed that the masses due to fat necrosis and regeneiation resemble 
cancel, but stated that such a lesion is never followed by cancel 

Tumois of the Internal Organs — It is almost universally agreed 
that tumors of the internal organs are not caused by single external 
injuries, but by chronic inflammatory processes and long continued 
traumatization Ewing stated that in the internal oigans cancers 
can result only from long continued iriitation, that gastric, rectal, pan- 
creatic, hepatic and uterine tumois are so caused, and that neither these 
nor tumors of the lung, esophagus and gallbladder can be ascribed to 
acute traumas Boas,°^ who collected a series of sixty-two cases of 
gastro-mtestmal carcinoma which weie alleged to be i elated to trauma, 
found that usually the asseited relationship was not possible, foi 
example, a carcinoma of the pancreas had been alleged to be due to 
a fall on the back, and a carcinoma of the p}loius, to a fall on the 
sacrum As such claims were manifestly absurd, he admitted only 
nine cases in which he thought even the slightest relationship might 
be indicated Gockel,®*' in a lengthy article, described the chronic 
irritants ivhich he believed were the only important agents in the 
production of tumor in these situations Graef believed that there 
was little, if any, relationship and that carcinoma of the stomach could 
never be caused by a trauma unless the trauma were severe enough 
to cause an ulcer in which the tumor finally developed Menne col- 
lected from the literature cases of this type m which compensation was 
awarded and cases in which it was refused 

Lymphosarcoina — Pistocchi recently described a lymphosarcoma 
of the stomach appearing five months after a severe contusion of the 
epigastrium with intense pain in the interim The same degree of 
trauma, however, is frequently sustained by laborers and especially by 
prizefighters, without any known injury to the stomach Lympho- 
sarcoma of the stomach, in fact, is one of the rarest of the tumors 
Furthermore, no one asserts that the commonly occurring lympho- 
sarcoma of the cervical nodes is of traumatic origin 

Hypeineph ov.ia — Hypernephroma of the kidney and the supra- 
renal gland IS believed by most pathologists to be due always to a 
congenital rest , its occurrence does not bear an> relationship to trauma 
Ruckart,®® in a compilation of 117 cases in the literature, found trauma 
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mentioned only nine times, and himself thought that in each case the 
trauma had called attention to the tumor rather than caused it Rib- 
bert,®^ also, believed that the Grawitz type of tumor aiises only from 
congenitally misplaced cells 

Sauerbruch,'^® on the othei hand, observed a patient who had sus- 
tained a blow in the lumbar region severe enough to keep him in bed 
for three weeks, and who later appeared with an inoperable tumor 
m the region of the kidneys The fact that he obseived hemorihage 
m the region of the tumor at autopsy cannot be adduced as evidence, 
since nearly all supiaienal tumors of any large size are hemorrhagic, 
even those m patients who have been in bed foi months Frangen- 
heim,®^ however, consideied the possibility of stimulating a quiescent 
suprarenal tumoi of the coitex to actne giowth by traumatization 

Pnbnonaiy Tumor — A seiious effort has never been made to 
asciibe pulmonaiy tumoi to an injuiy The case reported by Lepme ®® 
was that of a man who had sustained an injury to the chest wall and 
who one year latei developed a squamous caicmoma of the lung 
beneath the site of the old injury But serious injuries to the 
chest are so fiequent and pulmonary tumors so lare that, statistically, 
a causal relationship is not even suggested 

Choioidal Saicoma — Sarcoma of the choroid has sometimes been 
claimed to be due to trauma, chiefly on the giound of its being vascular 
and hemonhagic Sattler ®® pointed out that it is not traumatic and 
he did not admit even that it can follow the chionic inflammations of 
the eyeball 

Winterstemer ®’' studied ninety cases of saicoma each leported to 
have been caused by trauma but could find only four in which there 
seemed to be any possibility of it 

Teshculai Tumoi — The tumors of the testicle, which are frequently 
classified m the literature as sarcomas, but which are moie often either 
embryonal oi matuie carcinomas, have long been believed by some 
writers to be caused by tiauma Of the two types of testicular car- 
cinoma, one arises fiom embryonal remnants present long before adult 
life, and the other, the adult caicmoma, or seminoma, arises from the 
germinal epithelium Onl> with regard to the latter should there be 
any question of tiaumatic oiigin Both types — the embryonal and the 
matuie — glow rapidly, so that a blow one year before may not in any 
case be considered a cause As has just been said, all the tumors 
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which can be shown to be teratoid should be excluded from the trau- 
matic group Some surgeons do not take this position, however, for 
instance, Coley who believed that a large percentage of the complex 
teratoid tumors were traumatic 

Virchow believed that tumors arose in the undescended testis moie 
frequently than in the normal one, and ascribed the diffeience to 
chronic irritation This greatei frequency was affirmed by some, and 
denied by other recent writeis (Bulkley®“), who did not consider 
trauma as of any importance but believed it eithei caused hemorrhage 
in an already existing tumor and hence called attention to the growth 
or stimulated a tumor to increased activity Many other writers have 
followed Siegfried Wolff, who thought that as traumatic tumors they 
were second m frequency only to the bone tumors 

Brunne’^° collected thirty-five cases, in thiity-foui of which there 
was record of injury to the testis, but described only one in which 
evidence existed that a normal gland had been present prior to the 
injury 

Weinert^^ repoited a case of a trauma of the right testicle followed 
by an increase in size of the gland Extensive metastases quickly 
caused the death of the patient The tumor was a large cell sarcoma 
(seminoma), and Weinert thought that a causal relationship could not 
be traced between the trauma and the neoplasm 

Sarcoma — The most important and perplexing portion of the dis- 
cussion has centered aiound the question of the relation of cases of 
sarcoma of the bone and of fascial sarcoma to trauma All the groups 
were included in the long reviews mentioned, but the percentage of 
cases thought to be due to trauma will not be given here because of 
the obvious discrepancies in the observations of different writers and 
the fact that their work has not been subjected to critical analysis 
Ribbert stated that occasionally single cases were difficult to explain , 
but he willingly denied any general relationship A case described by 
Ott IS of interest A boy, 2^ years of age, was bitten by a dog on 
the forearm The lesion continued unhealed foi four weeks The scar 
became much thickened in three months, after which an ulcer was 
excised This was said to be a small round cell saicoma, but no type 
of malignant tumor is more readily confounded with chronic inflam- 
mation, for example, sjphilis How difficult it may be to make such a 
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morphologic differentiation, is illiistiated by an amputation done at the 
instance of a well trained pathologist who could not differentiate on 
a biopsy between round cell saicoma and syphilis Qinically the con- 
dition resembled sarcoma Many desciiptions of allegedly traumatic 
cases, unaccompanied by a micioscopic section, an x-ray photogiaph or 
a statement of the clinical outcome, fall into the anecdotal group, they 
cannot be accepted as having as much piobability as some of the cases 
of bone sarcoma, which are moie completely desciibed and the micio- 
scopic diagnosis of which cannot be challenged Graef believed that 
sarcoma more frequently followed the cuishing injuries, both moderate 
and severe, but not open wounds Ewing asserted that neurogenic 
sarcoma is never tiaumatic in oiigin, but has a congenital basis The 
osteogenic spindle cell type of tumor he regarded differentlv , he 
described such a giowth which arose o\ei the patella after a fall on the 
knee, and caused complete disability and constant symptoms until death 
SIX months later In so impoitant a tendon as that of the quadriceps, 
the question of a preexisting tumor being lesponsible for the fall cannot 
be excluded on the basis of the case leport 

The three lengthy articles by Coley'® on bone saicoma and other 
types of malignant tumoi, in which he stated that of 270 cases of sai- 
conia personally observed, 60, or 31 per cent, and of 800 subsequent 
cases, including 61 diffeient types of cancel, 179, oi 23 per cent of the 
whole group were associated with trauma, do not, aftei careful read- 
ing, in m} opinion, justify the conclusion that the trauma was 
associated in a causal lelationship That the tiauma was antecedent 
IS all that can be concluded Coley discussed a laige group of these 
cases, which he said must properly be called cases of “acute trau- 
matic malignancy,” but the meaning of such a teim, although used at 
one time especially by the English, is somewhat ambiguous, and the 
tumoi s, which appealed within a week, cannot be understood to have 
been caused by trauma The conclusions in the three papers aie essen- 
tially the same 

Mock and Ellis,®® as well as otheis, thought that “not moie than 
half of these cases weie even faiilv convincing” Coley himself 
selected six which he thought could not fail to convince the most 
skeptical, and these are, m fact, the only ones which aie not open to 
serious doubt 

Kolodny pointed out that the tiend of modern thought with 
regard to bone sai comas, as ivith other types of malignancy, is to look 
for many causes, not one only He agreed that trauma was “frequently 
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associated with the origin of bone sarcoma” and pointed out the 
similarity of some bone tuniois to callus formation in vascularity, cell 
morphology and clinical appeal ances Although conceding these points, 
he save the reveise side of the discussion full weight, that is, the 
larity with which a tiauma produces a tumor suggests that the single 
tiauma is not even an adjuvant etiologic factor, and that there is a more 
profound predisposing factor in the persons who have tumors 

The case described by Amberger'^'^ is not difficult to understand, 
it illustrates, however, a type of tumor which, because of its obscure 
position, IS often regaided as having an obscuie cause His patient, a 
young man of 19, in good health, had sustained a fall on one of his 
buttocks on the ice This was followed by severe pain in the buttock 
An accompanying injury of his scalp kept him in the hospital for three 
weeks X-ray photogiaphs of the painful buttock taken at the time 
did not show lesions Three weeks afterward, the pain involved the 
sciatic nerve, and six weeks after the injuiy, a swelling in the buttock 
could be noted A microscopic examination of the tumor was not 
made At the end of the next three months, the patient died with an 
enormous tumor and generalized metastases 

Many cases of tumoi of the pelvic bones snuilai to this one have 
taken much longer than this did to appear on the surface Fuither- 
more, the x-ray photographs often have not revealed abnormal conditions, 
despite the presence of a growth for a much longer peiiod than that 
covered by the x-ray examinations It is too often forgotten that an 
extensive neoplastic growth may suriound a bone and give no demon- 
strable shadow until bone absorption begins This solution of the 
bone substance may be delayed for a long time The tumor in 
Ambeiger’s case eventually involved the iliac bone but could not under 
any circumstances have been detected by palpation or x-ray in the 
beginning It seems much moie probable that the muscular control 
necessary in skating was disturbed by the presence of the tumor and 
that this caused the oiiginal fall through a loss of balance Had the 
patient not fallen, the tumor might not have come to his observation 
until a few weeks or months later The fall added to the disability 
of the patient, but it did not by any means offer pi oof that it had caused 
the tumor 

Haberein,"® in 1892, collected and discussed cases of the so-called 
callus sarcoma, when leporting his own case, he quoted Biuns to the 
effect that the descriptions of the sixteen cases in the literature were 
lacking in both anatomic and microscopic details Haberern’s case 
was that of a man of 54, who fell under a heavy wagon, which passed 
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across his chest and the left humerus, causing a comminuted fracture 
of the latter above the condyles This was put in a splint for six 
weeks It was then regarded as normally healed and was treated with 
baking and massage The patient was not seen again for nine months 
At the end of this time he returned with a large, painful osteochondro- 
sarcoma at the site of the old fracture This had been growing for 
two months This case appears to have been caiefully scrutinized, 
with the exception that roentgenographic studies weie not made It is 
of more interest than most of the published examples, because of the 
history of violence applied directly at the site, the period of obser\ation 
after the fracture and the microscopic examination in which the growth 
was clearly desciibed as malignant 

Of these cases of various types of saicoina the last case illustiates 
the real problem, foi in it one sees that, though the clinical records seem 
convincing, there must always lemain the possible explanation of a 
small, unrecognized, previously existing tuinoi, in view of the enormous 
numbei of fractures occuiring annual]}, following which neoplasms do 
not aiise 

Ttimois of the Bi am — Even wiiters who did not admit the traumatic 
origin of bone tumois, were inclined to acknowledge a probability that 
some of the cases of glioma reported were related to ceiebral injuries, 
von Hansemann,” Duick^' and Reinhardt"® weie among the number 
It must be accepted, however, that glioma offers the greatest difficulty 
because it is even more completely concealed from obsei\ation, and in 
the cases detailed in the literature the injuries desciibed by the patients 
occurred at a much earlier period than the tiaumas in the other types of 
neoplasm alleged to be due to tiauma There are gieat variations in 
the statistics on this subject The long compilation by Adlei,"” con- 
sitting of 1,086 cases, from which he derived the conviction that 88 per 
cent were related to tiauma, piesents many difficulties to a critical leadei, 
as the injuries described do not appear to show anv impoitant connec- 
tions between the trauma and the tumoi , also distinction is not made 
between types of ceiebial tumors 

Modern methods of histologic technic have shown that the gliomas 
form a complex group and that there is always dangei of confusing cei- 
tain types of proliferative gliosis with true neoplasms 

Gerhardt,®® m a series of sixty cases, asciibed 17 pei cent to tiaumas, 
and Monakow,®’^ m a series of foity-one cases, believed that 24 per cent 
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were traumatic Hubschmann believed that in a series of 107 cases, 
75 per cent were probably, though not ceitainly, traumatic Reinhardt,'® 
on the basis of war injuries, said that tumors of the biain had not 
increased and that therefore the inference of a tiaumatic cause for them 
was to be denied Neuburger,®® however, desciibed two cases of glioma 
each of which followed six years after a cerebral injury sustained in the 
war Nevertheless, he was unable to show that the gliomas had not 
arisen on a basis of chronic initation of the supporting substance of the 
brain, as extensive chronic connective lesions were also present He 
acknowledged that a special cellular disposition of the brain of the 
patient must have been concuriently present, as most ceiebral injuries of 
the same type do not give rise to gliomas 

Reinhardt believed that in order to establish that a turaoi of the 
brain or the meninges was caused by a trauma it must be shown that 
the tissues had been lacerated, that between the trauma and the first 
symptoms of the tumor theie had been at least several weeks without 
symptoms and that the tumor is at the point of injury , further, the 
morphology and histogenesis of the tumoi must be definitely stated 

An interesting case was described by Reinhardt, in which a gliosar- 
coma occupied a portion of a frontal lobe in a patient who had sustained 
an injury due to a foreign body, which apparently had entered the orbit 
and embedded itself in the frontal lobe twenty years before The foreign 
body was a metallic fragment, 1 cm by 0 33 cm , and it was removed 
from the tumor at autopsy The gliosaicoma can scaicely be alleged to 
have arisen from a single tiauma, but rather from a chionic irritation 

The frequently quoted cases described by Becker,®^ who questioned 
many of the uncritical statistics m the literature, added only another to 
the improperly included cases The recorded history should be accepted 
only as an example of the utterly unscientific and untruthful accounts 
which obscure the liteiatuie The patient, a coachman for the physician 
who observed the case, suflfeied a severe contusion of the head from an 
accident in which his hoises weie suddenly starded and he was thrown 
to the ground Afteiward deafness slowly developed in the left ear, 
so that the physician was obliged to shift his position to the right side of 
his diiver Nausea, vertigo and altered personality followed in due 
course The man died A gliosaicoma was disclosed at autopsy The 
astonishing obseivation was made by the physician that although the 
patient had been suffeiing from frequent headaches prioi to the blow 
on the head, he did not think that the tumor of the brain had been already 
established, since the man had been able to pursue his regulai work 
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The single case leported by Richter,®® in which an endothelioma of 
the dura developed on the inside of the skull of a man who thirty-eight 
years before had been injured by the fall of an iron kitchen utensil and 
rendered unconscious for fourteen days, is highly circumstantial 

Ewing did not accept the tiaumatic origin of endothelioma nor did 
he believe that glial cells regeneiate easily He stated that most of the 
tumors of the nenous system are referable to disturbances in the struc- 
tuial development of the ectoderm 

Von Hansemann ® thought that gliomas are altogethei too few when 
compared with the large number of injuries of the head to make then 
occurrence of anj importance as a causative agent He also stated 
that a latent tumoi may suddenly give symptoms if an unusual movement 
such as bending or straining causes the spaces and vessels of the tumoi 
to become engorged 

It IS therefore the tendency of the more recent writeis to question 
seriously a traumatic origin for glioma as for the other types of tumoi 
and to feel that logically there is no leason to connect whatever injuiieS 
may have been sustained by the head years before with the presence of a 
primary tumor of the brain 

EFFECTS OF TRAUMA ON A PREEXISTENT TUMOR 

The general subject of what may be expected to be the effect of a 
tiauma on a preexisting tumor is important, as, unquestionably positive 
results will be presupposed in every case by the lay mind, and many 
of these cannot be scientifically excluded Lubarsch believed that changes 
m a preexisting tumoi could be attiibuted to a tumor only if the injur} 
was such as to cause a change in the metabolism of the cells, and such as 
to increase the rate of growth of the cells , and if histologic investigation 
of the trauma showed the results of hemorrhage, that is, phagocjtosed 
blood pigment and altered vessels Lubaisch, however, recognized the 
fact that untiaumatized tumors do not glow with any legulaiity and 
that considerable periods of rest may alteinate with active periods of 
growth, a phenomenon which has been abundantly studied in the tumors 
of animals (Woglom ®®) This is a factor dependent to a consideiable 
extent on the biology of the individual tumor, for certain tumors, such 
as vascular hypernephromas, apparently enlaige lapidly for a time, but 
spontaneous hemorrhages are frequent, and following these, regres- 
sions — probably due to thrombosis and hemorrhage — are frequent 
Other tumors of the more fixed, scirihous type, such as many of the 
carcinomas of the breast and the adenocai cinomas of the sigmoid, are 
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relatively avascular, and do not fluctuate in size It is difficult to produce 
hemorrhage in them even by direct tiaumatizatiou , they aie scarcely ever 
found to be hemorrhagic at operation, except when massage or manipu- 
lation has been carried out immediately before, and even then only the 
superficial portions of the tumoi are ever seen to be affected and they but 
slightly It cannot be denied that a tumoi, for instance of the recto- 
sigmoid junction, already adherent to the sacrum might be slightly 
detached from the bone, or that sufficient traumatization might occui 
over the periosteum thiough a direct blow or a hard fall to cause 
increased pain in the tumor There is also the possibility that a pedun- 
culated tumor might become acutely painful following a fall or a blow 
because of torsion of a peduncle with attendant hemoirhagic mfaiction, 
and thus attract the patient’s attention A pedunculated mj'Oma of the 
small intestine of an extiemeh vasculai type has been known to per- 
forate through the serous covering at the moment when the patient lay 
down for examination and befoie any pressure had been exeited on the 
abdomen Should this occui coincidently with any external violence, the 
perforation would be attributed by the patient to the tiauma Unques- 
tionably, sufficient traumatization might hasten such a peifoiation 

A trauma may, also, by depressing the vitality of the tissues, favoi 
the localization of infection in a tumor, and lead to subsequent suppui a- 
tion Necrosis and even gangrene might occur as a result of a sufficiently 
severe trauma applied to ceitain portions of a tumor if it involved a 
peduncle oi the major portion of the blood supply Infection may 
frequently cause regression in the size of a tumor by giving rise to 
numerous thromboses, and this is especially tiue in the case of 
lymphangiomas and other tumors which inav become infected with the 
streptococci The sti eptococcus of erysipelas is especially likely to cause 
thrombosis of thin-walled capillaries Von Hansemann believed that 
trauma might acceleiate giowth That this is not a necessary lesult of 
the trauma, however, was shown by Rohdenburg,®' who collected 
instances of the partial removal of tumors which did not show accelerated 
growth resulting, and which did show disappeaiance for a long period 
The experiments earned out by Wood,®® in which biopsies were per- 
formed on carcinomas tiansplanted in mice, failed to show acceleiation 
of the rate of growth of the tumoi s following the incisions 

Stern stated that no doubt many tumors glow faster as a lesult of 
traumas, but that theie cannot be a general rule for this, that jierf ora- 
tion of a preexisting carcinoma of the stomach is possible, but that this 
also cannot be proved to be due to the trauma There does not seem 
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to be any doubt that sarcomas of the extremities are frequently aggra- 
vated, symptomatically at least, by superficial injuiies Periosteal lesions 
are notably painful ones, and a blow severe enough to cause hemorrhage 
in the periosteal covering of a tumor or in the supeificial parts of a tumor 
derived from the periosteal layers of the bone no doubt aggravates the 
symptoms endured by the patient and fixes his attention on the lesion 
It IS quite possible that a moderate traumatization of the skull might 
cause an extensive hemorrhage in a tumor of the brain and thus reveal 
a hitherto unsuspected neoplasm It is conceivable, also, that the cellular 
portion of such a growth might be in some cases temporarily stimulated 
by the congestion oi vascularity resulting from hemorrhage and by the 
subsequent repairing which may be the consequence of the trauma , but 
the opposite possibility must be kept in mind, which is that necrosis 
of a portion of the tumoi and subsequent shrinkage may also be diiectly 
due to the mjur}'’ 

The gastro-intestinal tiact can sustain lacerated wounds as the result 
of external injui}'-, especially the anterior coils of the small intestine 
(Vance®®) More raiely one of the other portions of the intestine or 
of the colon may be ruptured The duodenum or the colon may be 
contused severely enough to cause tears, thrombosis and necrosis If a 
preexisting tumoi of the gastio-intestinal tract is injured in this way, 
it IS conceivable that the tumor cells might be more widely distributed 
than would otherwise occui This is true also in the case of a rupture 
of ovarian or other cysts which contain viable cells, which may become 
readily implanted on remote peritoneal sui faces The fixation of the 
tumor IS a most important factor Organs such as the esophagus, which 
are entirely inaccessible to outside influence, do not rupture from 
external violence Numerous decisions against compensation in cases 
of carcinoma of the stomach and esophagus were cited by Engel “ 

Sebestyen,®® in a recent compilation of 4,068 cases of sarcoma, found 
that 15 per cent belong to the group of so-called tiaumatic sarcomas of 
the bone He included thiee of his own cases in which the traumatic 
influence seemed to him unusually probable The first was that of an 
infantryman, aged 23, wounded in the right shoulder in 1916 by a blow 
from a gun stock The joint lemained painful and swollen with limited 
motion for two months There was a venous dilatation over the area, 
but not any scars The x-iay”^ showed a thickening of the cortex and a 
radiating bony deposit extending into the soft parts Evidence of frac- 
ture was not seen Diagnostic incision showed a spindle cell sarcoma 

89 Vance, B M Subcutaneous Injuries of Abdominal Viscera Anatomic 
and Clinical Characteristics, Arch Surg 16 631 (March) 1928 

90 Sebestyen, J Arch f klin Chir 136 716, 1925 
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with osteoid deposits The patient died two weeks later An autopsy 
showed general sarcomatosis with widespread metastases 

The second case was also that of an infantryman, aged 26, wounded 
in March, 1917, by a blow on the elbow from a stone Pam was present 
for two months Then the outline of the elbow was found to be altered 
by swelling aiound the joint Motion was limited The x-ray showed 
radiating bony deposits extending from the coronoid piocess of the ulna 
into the soft parts A diagnostic incision showed an osteochondrosar- 
coma of the ulna 

The third patient was also a soldier, aged 36, wounded Jan 20, 1918, 
in the same way as the soldiei m the preceding case except that the 
wound was open It healed in tliiee weeks, and he regained use of the 
arm Eight months later, when he piesented himself, he had a tumor 
in the middle of the right thigh, a swelling which was haid and attached 
to the bone and fixed m the surioundmg tissue The x-iay also appealed 
to show a thickening of the cortex and new spicules of bone extending 
into the soft parts Diagnostic incision show'ed a malignant tumoi 
arising fiom the connective tissue composed of spindle cells with 
some osteoid material between them Sebest>en pointed out that 
although these tumors seemed to arise from the periosteum, morpho- 
logically It was possible that they aiose from the endosteum oi even from 
the bony substance itself, and that theie is no more difficult task for a 
pathologist than judging coirectly the exact point of origin of a sarcoma 
of the bone from microscopic sections 

These cases weie consideied by Sebestyen as of periosteal oiigin 
He concluded that most of the traumatic sarcomas of the bones which 
follow a single direct injury are clinically of the periosteal type with a 
short latent period, while those due to open injuiies, distortion or frac- 
ture and with a longer latent period, are more often sarcomas of the 
central myeloid type 

Paul Segond®^ discussed the statistical collections of case repoits of 
tumors of alleged traumatic origin, and doubted that they have any 
value, quoting Auguste Comte to the effect that they represent only 
“empiricism under a mathematical disguise, for the most extensive statis- 
tics when they are derived from a variety of sources often have less 
value than fifteen minutes of good observation ’ Consequently, all that 
could be said, he thought, was that a tumor is produced by a trauma 
only rarely and then probably by the intermedium of a chronic process 
He granted that even this intermedium is “easy to argue about and 
difficult to prove” He then went on to study a series of conditions 
somewhat aside from the main theme under discussion, but of general 
interest He considered, for example, a person who already has a cancer 

91 Segond Ass frang d chir 20 745 1907 
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who recenes a blow at a point distant fiom the cancel Owing to 
his poor condition, the injur}^ ma} be more serious than it would be to 
one m pei feet health, and the question of some compensation may have 
to be considered Again the blow may stiike the tumor and aggravate 
It, or a spontaneous fracture sustained by a person while employed may 
be found to be due to a sarcoma of the bone In a case cited, the French 
courts lefused compensation, holding that the disease which caused the 
fiacture did not have am relation to his work Another situation arises 
when a person vho has a scar, fistula, ulcei oi old callus is injured 
at the site of such lesion, and ultimately develops a tumor there In 
commenting on these three instances, Segond made mention of “attenu- 
ated liabilit}^ ” Finally, the question of compensation aiises when the 
trauma produces a scai fistula, ulcer or callus which much later and 
spontaneous!) becomes the site of a tumoi Undei these circumstances, 
the trauma is certainly not a causatne agent, but rather the patient’s 
underlying constitution is, this is a \ague notion, perhaps, but one 
expressing what every one lecognizes In most people, a cancer does not 
develop in a scar oi in an ulcer, but larely a malignant growth does 
appear This difference in persons must be asciibed, pending further 
knowledge, to some peculiaiit) of the indnidual structuie of the person 
Such susceptibility to formation of tumors has been demonstrated m 
animals and is probable in man Of its natuie nothing is known Com- 
pensation for this situation can scarcely be thought of 

The possibiht) that benign tumors may be con\erted into malignant 
ones undei the influence of tiatima is apparentl) i emote, although a 
few types aie believed to be more commonly susceptible to such a trans- 
foimation than aie the rest It is doubtful whethei an acute trauma has 
e\ei accomplished such a change Theie is no doubt, on the other hand 
that irritation of a chronic type applied to keratoses to certain adeno- 
matous tumors, such as polyps of the intestine, and perhaps to quiescent 
nevi, is often effectne in bunging about such a change Few pathologists, 
howcAer believe that circulatory changes lasting a few weeks, such as 
the exudation about a sprained joint, a carbuncle or a hematoma, is 
sufficient chronic irritation to pioduce a tumor The irritation must be 
prolonged 

Frangenheim Avas among those AAdio belieA^ed that some tumors are 
changed from benign to malignant ones by outside irritants EAVing®® 
stated definitely that a single trauma had never in his observation 
changed a benign quiescent remnant of tumor cells into a malignant 
tumor Such a statement Avould include the nevi, the hypernephromas, 
the mixed tumors of the salivary glands, the branchiogenic cysts and the 
neurofibromas The case of Verse, Avho described an extensive neuro- 

92 Verse Med Khn 18 1400, 1922 
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fibromatosis occmiing in father and son, puts undue emphasis on the 
trauma sustained by the fathei who injured one tumor on his foot 
This tumor was excised but recuired m three years In six years, a 
tumoi appeared on the scalp, and the patient shortly died with neurosar- 
comatous metastases It is impossible to attach much importance to the 
original tiauma when the course of the case makes it obvious that the 
tumoi s weie capable of becoming malignant without the trauma Von 
Hansemaiin®^ disci edited the importance of nutation of iievi, stating 
that they aie normally insensitive and hence are only sciatched or rubbed 
by the patient after the malignant piocess has aheady begun 

Metastases — It has been proved (Knox that repeated pressure 
in examination oi massage may cause wide distribution of particles of a 
tumoi , whether a single blow can accomplish the same is not known 

The question of the localization of metastases through trauma has 
been widely considei ed Bnnkmann recently i eported a patient with 
a bone tumoi resembling thyroid tissue and supposed to have been local- 
ized as the result of a fall Lubarsch by expeiiments on mice showed 
that the localization of metastases, as in the liver, can rarely be deter- 
mined by a single injury He also said that this could be assumed 
to be tiue only if the localization is in an unusual site and the trauma is 
sufficiently severe to cause cells of the tumor to enter the veins He 
regarded injuries caused by crushing or shaking as the most effective 
He further attempted to induce metastases in the bones of mice with 
inoculated tumors by fracturing one of the long bones , but these experi- 
ments weie consistently negative Jones and Rous showed in animals 
that injury to the peritoneum can permit localization of particles of a 
tumor In their opinion the injury causes a rapid reparative process in 
the subendothelial connective tissue and such rapidly proliferating highly 
cellular tissue elaborates the supporting and nutritional stroma which 
facilitates the growth of the tumor cells This may also be valid in other 
situations 

SUMMARY AND COMMENT 

The question of the traumatic etiolog}^ of tumoi s theiefore appeals 
to have been laigely excluded by most pathologists so fai as is meant a 
direct exciting and essential cause Von Hansemann,^^ Gruber and 
Pick®^ pointed out that after all the injuries sustained in the war no 
greater number of tumors could be observed in the war veterans, even 

93 Von Hansemann Handbuch der Aerztlicben Erfahrungen im Weltknege 
1921, Aol 8 p 53 

94 Knox, L C Ann Surg 75 •129, 1922 

95 Bnnkmann, E Klin Wchnschr 6 1903, 1927 

96 Lubarsch Med Khn 8 1651, 1912 
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m those who were of an age at which sarcoma most frequently occurs, 
than m civilians Ten years have now elapsed, and an increase in the 
incidence of tumors has not been noted in the population of any of the 
combatant nations 

Pick^^ especially legarded his oppoitunit}' with the army of the 
western front as affoiding a mass of homogeneous experimental material 
and believed that if sarcoma could result from exteinal injury he should 
see many cases in his service at that time, since the age of the soldiers 
corresponded with the period of frequency of sarcoma Only two cases 
of sarcoma appeared which he could e\en suspect of arising from war 
injuries 

In 1918, the Fiench Association for the Study of Cancer uas 
requested to report on the relationship between traumas and lumoi'- in 
the light of the experience obtained dining the war A number of 
important pathologists and clinicians discussed the problem and prac- 
ticalljr all except Berard thought that tiaumas had practically nothing to 
do with the appearance of tumors Berard ^ had aheady leported faior- 
ably on the possibility of such an influence 

Forgue®® showed that the regional distiibution and the age distnbu- 
tion in 536 cases of cancer w^ere piactically piopoitional to the like dis- 
tribution in the male population not in the service 

Von Hansemann,®® also, pointed out that not onl} has an increase 
in tumors not appeared following the w'ar, but new types haie not 
appeared 

Low’^enstein,^®® in his military service extending from 1889 to 1917, 
also calculated that among the young men wdiom he had observed the pei - 
centage of sarcoma arising in such a group should be 12 per cent, but he 
was unable to report any such pei centage 

Eunike,^®’- also, observed six examples of saicoma of the bone which 
he believed might possibly be due each to a single tiauma, but stated that 
the rarity of such lesions show-^s that other influences are essential to their 
production His paper is one of the best on the subject, and shows 
judicial handling of a senes of interesting and carefully studied indi- 
vidual cases 

Brosch stated that a single trauma preceding a pathologic process 
could not cause a tumor, but that the early productne and reparative 
changes observed in scars were essential forerunners of the neoplastic 
piocess and that this accounted for the inability of experimenting pathol- 
ogists to produce tumors in normal tissues 

99 Forgue Bull d’ass frang p I’etude du cancer 7 555, 1914-1918 
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Goebel also stated fiankly that a single injury never caused a 
malignant tumor, but that chionic iiritation, lepeated injuries and scar 
tissues mdiiectly, but not entirely mechanically, might have done so 
The thermal and chemical leactions consequent to the othei pathologic 
processes were essential Oberndoi fer also asserted dogmatically that 
trauma could not independently cause piohferation of normal cells, 
that some underlying predisposition must be piesent 

Frangenheim was inclined to believe that tiauma might have had 
some relation in some cases but that it could not be a primary or chief 
cause because of the large number of tumors in new-boin infants and 
other infants who had not suffered tiaumas 

Virchow,^®'' also, while admitting the fact that the influence of trauma 
could not be dogmatically denied, required that there should be some as 
yet unknown predisposing factor in the patient and also that the trauma 
must have been implanted on pathologic tissues 

Ribbert consistently opposed the theoiy that a trauma could cause 
a tumor but admitted that, although positive proof was lacking, the possi- 
bility must be conceded He denied ever having seen a clearly demon- 
strated case 

Jordan,^®® in discussing the oiigin of tumors fiom single traumas, 
held that “in regard to the curient hypotheses of tumoi formation fol- 
lowing injury we possess no mfoimation conceining the actual role 
played by trauma ” Fuither, he pointed out that the time required for 
the development of a tumor is m general unknown and he called attention 
to the fact that aftei the extirpation of a carcinoma many years might 
elapse before metastases make their appearance 'Again he stated that 
as tumors arise from small gioups of cells “we are never in a position 
to deny that a small tumor may have preceded the trauma which is 
alleged to have caused it ” Nevertheless, he granted that m the law 
“possibilities and probabilities” have to be considered and that compensa- 
tion might be piopei when the injuiy had caused a hitheito uniecogmzed 
tumor to grow lapidly and thus become evident 

Theilhabei whose conclusions in geneial were compiled without 
ciitical study, convinced himself of the impoitance of atrophied scars 
as a pieiequisite to the formation of tumor tissue This is one of the 
hjpotheses which can apply only to small gioups of tumors in any case 

103 Goebel Sammlung khnische Vortrage, Leipzig, 1905 p 403, Chirurgie, 
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and has little bearing on the question of acute trauma, as no one sup- 
poses that sarcomas of the bones in young people have any relation to 
old scars in the periosteum or bone 

Verse, also, stated that theie must be a general and a local disposi- 
tion to the formation of tumor, a statement so general as to afford one 
little conception of what is meant 

Sauerbruch and Ewing were both of the opinion that the anatomic 
flexures, angles and points of gieatest mechanical and chemical stress 
are the ones in which tumors are most likely to develop — this again being 
a generalization scarcely i elated to the subject since the tiauma referred 
to IS repeated and persistent 

Borst did not feel that trauma could be entirely excluded, because 
of the difficulty of explaining obscure cases But why explain the inex- 
plainable by a new hypothesis ^ He by no means accepted traumas, how- 
evei, as a geneial cause of tumors, but like Pick,^^ Eunike and 
Ewing was willing to admit the possibility of occasional cases differing 
from the rest 

Hauser and Beneke,^®” also, noted that the distribution of tumors m 
general showed that traumas could not be the only cause, for example, 
the large number of malignant tumors of the breast as compared with 
the small number in the extremities, where trauma, it is admitted by 
all, is sustained the more frequently Roger Williams regarded this 
as an important argument against the tiaumatic theor}’-, and declared that 
men sustain three times as many injuries to the breast as women, but 
that they suffer fiom carcinoma of the breast in the proportion of one 
man to 116 women 

It IS therefore evident that any ciitical observer influenced by the 
leaders in pathologic thought will haidly consider trauma to be a general 
cause of any type of tumoi Some pathologists, as has been pointed out, 
admit it as one of the factors which might act at a favorable moment in 
an individual with some local or geneial susceptibility to tumor, and so 
be an important contributoiy cause Even as to this, Williams was 
emphatic in asseiting that if trauma were a contributory cause one 
should see more cases of multiple neoplasms, since the soil on which the 
injuries of life were being inflicted was a pioper one The bilateial vari- 
cose carcinomas of the extremities are an instance of the importance of 
the individual predisposition when combined with a chronic irritant 
Most observers believe the trauma to be only an external factor calling 
attention to a preexisting oi subsequent but independently caused tumor 

108 Borst, quoted by Ziegler (footnote 33) 
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The frequency of such unrecognized cancer has been clearly brought 
out by Wells, who showed that as the diagnostic error in cases of 
cancer as revealed by necropsies in various hospitals is from 25 to 40 
per cent, the percentage of erior in diagnosis among the population at 
large must be much greater Probably 50 per cent of the neoplasms in 
some communities are never diagnosed It is evident that with so large 
a group of persons whose cancers never are recognized, there aie ample 
opportunities for an accidental trauma to be considered as a causative 
agent If the current reported death rate from cancel in the United 
States IS taken as about ninety per hundred thousand, the unrecognized 
cases can scarcely be less than forty, as but pioportionately few 
autopsies are performed in this country This makes the true death 
rate probably 130 per hundred thousand, or about that of Switzerland, 
where a large proportion of those dying are given postmortem exami- 
nation As the average life of a patient with cancer has been computed 
to be about two years, there should be in the population as a whole some 
250 persons to the hundred thousand who have cancer m some stage, in 
addition to those who are to die within the year and are so recorded 
In other words, besides those evidently dying of the disease, one person 
in 400 of the whole population may have a cancer in some stage of 
development As sarcoma forms about one tenth of the total number 
of malignant growths, one person in 4,000 may have such an unrecog- 
nized sarcoma The opportunity for a trauma to call attention to such 
a condition is evidently considerable and must be recognized in any 
study of the relationship between injury and the pioduction of a 
sarcoma This is the type of tumor which the majority of those who 
believe in the traumatic origin of malignant growths consider to be most 
frequently produced by injuiy 

Lewy also showed from the records of the New York State Indus- 
trial Compensation Bureau that the frequency of malignant tumors 
among injured persons was about one to 700, or approximately that of 
the general population at the age of 50 

Another basis for exclusion of the theory is the statement made by 
Williams that men are more subject than women to tiauma, and this 
IS no doubt true for the moie seveie injuries, such as fractures, sprains 
and dislocations In his material, men have fewer cases of malignant 
cancer than women, in the proportion of 1 to 1 7 The diffeience in 
these figures is chiefly due to the frequency of carcinoma of the internal 
organs and not to sarcoma alone and so it is not such an effective argu- 
ment as it first appears 

111 Wells, H G Relation of Clinical to Necropsy Diagnosis in Cancer and 
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Perhaps a bettei piactical summaiy of the facts has not been made 
than that by Lubarsch/ who on the basis of wide pathologic experience 
reminded us 

1 That blows and othei m Junes geneially call attention to hitherto 
unsuspected tumors, and that pi oof of the existence of such unsuspected 
giowths IS given by the fact that neoplasms which have nevei given 
lecogmzable symptoms are constantly being discoveied at autopsies 

2 That mjuiies aie infinitely moie fiequent than neoplasms 

3 That many tumors have a long latent period 

4 That experimental evidence foi the theory that a single ti auma can 
cause a tumor is lacking 

CONCLUSIONS 

1 A careful peiusal of the moie impoitant literature on the lelation- 
ship of a single tiaiima to a tumor leads inevitably to the conclusion that 
a causative relationship between the two has never been complete!} 
established 

2 A few examples, such as have been cited m this paper as worthy 
of note, suggest the possibility that a single trauma may induce a tumoi, 
though only in a limited number of situations, but pi oof even of these 
few instances is lacking 

3 This causative relationship nevei can be established until it is 
demonstrated by expeiimental methods that a single injury can regularly 
pioduce a tumor 

4 The awaid of compensation solely on the basis of the production 
of a tumor following a single tiauma is, therefoie, unjustifiable 

5 The award of compensation on the basis of a tiauma acting as a 
collateral or adjuvant agent by causing chionic iiritation which in time 
produces a tumoi, oi on the basis of a fiactuie or other injury in a bone 
already involved by cancel, or on the basis of violence detei mining a 
metastatic site foi a cancel aheady present m the body, or, m exceptional 
instances, stimulating a tumoi to greater activity of giowth, may be 
justifiable if proof of the injuiy is received and pioof of the piesence 
of a tumor is made by the micioscope 

6 Many of the recorded cases iii which compensation has been 
awarded are instances of trauma meiely calling attention to a pre- 
existing tumor, either in the skeleton oi in the oigans oi the connectne 
tissues And in the meie piesence of such a tumoi a valid basis for 
compensation does not exist The fiequency of such pieexistmg and 
unrecognized tumors is shown by the fact that routine postmoitem 
examinations increase by at least one fouith the percentage of cancel 
found by diagnosis on the living patients m instnutions ofifering the best 
diagnostic facilities 
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Chicago Meeting of Pathologists and Bacteriologists — The annual meet- 
ings of the American Association of Pathologists and Bacteriologists and the 
affiliated societies, namely the American Association of Immunologists, the 
American Association for Cancer Research and the Medical IMuscums Associa- 
tion, will be held in the new laboratory of pathology of the medical school of the 
University of Chicago on Afarch 27, 28 and 29, 1929 This new laboratory building 
has been occupied b}' the department of pathology of the University of Chicago 
since Oct 1, 1927, and constitutes the center section of the new medical group 
of the Universit} of Chicago As shown in tlic accompanjmg illustration, it is 



New laborator}’^ of pathology, University of Chicago 


a connecting building between the medical clinic and the surgical clinic, and forms 
the central portion of the south side of Medical School Court, thus making it 
the central part of both the hospital and the preclmical laboratories It contains 
886,000 cubic feet, wnth 56,412 square feet of floor space, distributed m six floors 
and a basement There are twenty private rooms for research workers, as well 
as five larger laboratories for research work, in addition to three laboratories 
for class work, three class rooms, a large lecture room, an autopsj amphitheater, 
and tw’o smaller autopsy rooms, a display museum, a storage museum, a large 
medical library reading room and numerous storage, preparation and office rooms 
The entire upper floor is occupied by animal quarters The laboratories are 
entirely for the use of the department of pathology, hospital and clinical laboratory 
work being done m the clinic buildings Part of the work of the Otho S A 
Sprague Memorial Institute is also conducted m this building, m conjunction with 
the department of pathology 
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Cooperative Blood Donor Bureau in New York — Through the activities 
of the committee on blood groups of the National Research Council, a committee 
of interested persons, under the chairmanship of Dr Arthur F Coca, has established 
a central agency under cooperative supervision for supplying blood donors to 
hospitals m New York City At present, the bureau, which is practically self 
supporting, IS serving about twenty hospitals It is planned to form a corporation, 
consisting of the superintendents ot the hospitals concerned, to manage the bureau, 
which will be conducted under the immediate supervision of physicians connected 
with the cooperating hospitals The Board of Health of New York City has 
taken under consideration the formation of regulations for the control of agencies 
supplying blood donors 

International Nomenclature of Blood Groups — In 1927, the American 
Association of Immunologists recommended the general adoption of the designa- 
tion of the human blood groups by letters as suggested by Carl Landsteiner, who 
discovered blood grouping in 1900 In the order of frequency of the groups in 
this country and Europe, these designations are 0, universal donor. A, formerly 
group II , B, formerly group III , AB, universal recipient The designations 
represent iso-agglutinogens A and B This nomenclature is coming into use every- 
where, more and more, it has been approved by the comrmttee on hygiene of the 
League of Nations and is official in the United States Army and Navy The 
Archives requires its use in the papers and abstracts it publishes concerning the 
blood groups 
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ALEXANDER A MAXIMOW, M D 
1874-1928 

Alexandei Maximow was born Jan 22, 1874, in St Petersburg, 
Russia Fiom 1882 until 1891, he attended the German gymnasium of 
Karl May, he giaduated in 1891 In the same yeai he entered the 
Impel lal Military Medical Academy at St Peteishurg Heie, as a 
student, he showed a keen interest in morphologic piohlems For his 
work on the expeiimental production of am}loid he was given a gold 
medal by the academ}- He passed the examination of this institution 
in 1896, with special honois The next three years he spent in the 
depai-tment of pathology In 1899, aftei defending his thesis “On the 
Question of the Pathological Regeneiation of the Testis,” the degiee 
of MD was confeiied on him Iw the academy The }ears 1900 and 
1901 he spent in Germany stud) mg, first, he studied emhuology under 
Heitwig in Berlin, he then went to Ziegler in Freiburg, where he com- 
pleted the first of his classic studies on inflammation On his return to 
St Petersburg, in 1902, he was made Pnvat-Dozent in patholog), and 
in the following yeai he was chosen professor of histolog) and embry- 
ology He held this position until 1922, when he left Russia and came 
to the Univeisity of Chicago as professor of anatomy This chair he 
occupied until his death from angina pectoiis on Dec 4 1928 

In keeping with his international reputation, he was a memhei of 
many scientific societies in this countiy and abroad 

His scientific woik may be divided into four periods During tbe 
first part of his scientific caieer, from 1896 to 1902, he published a senes 
of papers on noimal and on i^athologic histologic questions Some of 
these were puiely descriptive — as on the histogenesis of the placenta — 
while others were of a moie expeiimental natuie Among these were 
his studies on experimental amyloid, tissue emboli in the pulmonaiy 
arteries, on the pathologic legeneration of the testis and ovai) and on 
the structure of, and the changes in, the salivary gland dining secietion 
These foimed the fundamental, moiphologic backgiound of his futuie 
work 

The second period included a seiies of experimental investigations 
on the histogenesis of the connective tissue in inflammation In the first 
of these, he classified the -various cells in inflamed tissues and tiaced 
them to definite cell types of the normal connective tissue and blood 
With great clearness, he elucidated the role played by tbe hematogenous 
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and histogenous lymphoid elements in the pi oduction of the mononuclear 
exudate cells — which he called polyblasts — and later in the foimation of 
the scar He showed that the polyblasts were endowed with a much 
greater vitality and capacity for progressive development than had been 
known before his work The results of this first monograph were 
developed and completed in a series of subsequent papei s At this time, 
he also published careful histologic analyses of the cells of the normal 
connective tissue 

The third peiiod of his work can be looked on as a natural extension 
and expansion of the second period From his previous studies he 
leahzed that a close relationship existed between the cells of the con- 
nective tissue and those of the blood But the nature of these 
relationships was not clear, because of the confusion then reigning in 
morphologic hematology He realized that the histologic investigation 
of the adult oiganism alone could not lead to a decisive solution of these 
problems He accordingly began his classic, histogenetic studies of the 
embiyologic development of the blood and connective tissue Some of 
these were published in a series of ten papers under the title of “Studies 
on Blood and Connective Tissue ” In these, the first stages of the 
embryonic development of blood and connective tissue cells and the 
histogenesis of the bone marrow and thymus were studied in mam- 
mals, amphibians and selachians He also demonstrated the morphologic 
chaiactenstics and differences of the hematogenous and histogenous 
mast cells 

In this period, he succeeded, moreovei, m piovmg the development 
of all blood cells from a common mother cell — ^which he identified with 
the lymphocyte — in the kidney, after ligation of the blood vessels of this 
organ He thus confirmed the Unitarian theory of hematopoiesis, of 
which he was one of the leading pioponents 

The last peiiod of his scientific work was devoted in great part to 
investigating the prospective potencies, interrelationships and histo- 
genesis of the mammalian blood and connective tissue cells by the 
method of tissue cultui e By using this method, he was able to produce 
further confirmator}^ evidence of the fact that lymphocytes of the blood, 
as well as of lymph nodes, are undiffei entiated cells He was able to 
obseive their transformation into myelocytes and, under different condi- 
tions, into polyblasts and later fibroblasts In his last experiments — of 
which he had published only prehminaiy notices — he was able to trace 
the purely extracellular origin of argyrophile and collagenous fibers in 
tissue cultures 

In 1927, he published, in von Mollendorff’s “Handbuch der Mikro- 
skopischen Anatomie,” a very complete monograph on the connective 
and blood forming tissues It is richly illustrated by the careful, lifelike 
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diawings which have made all of his papeis ^aluable, objectne contribu- 
tions to the vaiious subjects he investigated This monogiaph also com- 
piises a ciitical sune} of piactically the entiie hteiatuie on this subject 
and contains excellent summaiies of the leading Injiotheses theoiies and 
facts in this highly controveisial field 

He alwa}S spoke of himself as a “simjrle moiphologist ” but in the 
same bieath he maintained that theie aic man) pioblems which as ^et, by 
then A’^ei)’- natuie, can be investigated onh by moiphologic methods 
He demanded of his students and of the othei woikeis m the fields 
undei investigation an exceeding!) high standaid of histologic jirepaia- 
tions His own slides weie univci sally acknowledged to be of a supeiioi 
quality 

The desciiptions m all his papeis, both ^elbal and pictoiial, aic 
highly objective He drew the simplest conclusions deducible from his 
observations When new facts became established m his own oi 
another’s work, he never hesitated to acknowledge his jiievious errois 
and to change his theoiies accoidingl) if necessan But, \\ithal he was 
highly ciitical, and demanded cleaicut pi oof from others as A\ell as of 
himself 

In addition, it must be pointed out that Di Maximow was an inspir- 
ing, stimulating teacher, particulaily to those of us ^\ho ha-ie had the 
privilege of woiking mtimatel) with him m his laboiatoi) One should 
also not lose sight of the fact that he was one of the outstanding 
geneial histologists of his geneiation To this beai witness not only 
his previously mentioned wi itings but also his Russian textbook on the 
“Principles of Histolog) in two volumes, and his neaih completed 
Ameiican textbook 

No matter what the futuie bungs in the way of interpietation and 
elucidation of the many pioblems investigated b) him paiticulaily in the 
field of the blood and connective tissue, of this much I am sine that 
the observations of Alexander Maximow made with the best expeii- 
mental histologic methods of his time, will stand Foi many yeais to 
come, his work will offei a film base for fuither work on questions 
involving the normal and pathologic histolog)'- and histogenesis of the 
blood and the connective tissue — a field which he made so stiikingly 
his own 
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JOSEPH GOLDBERGER 
1874-1929 



JOSEPH GOLDBERGER, MD 
1874-1929 

Dr Joseph Goldbergei of the United States Public Health Service 
died at the Naval Hospital, Washington, D C , on Jan 17, 1929, fol- 
lowing an illness of seveial weeks In his death. Ins profession has lost 
one of Its ablest scientists , and the loss to the country is irreparable 
Dr Goldberger was born in Austria Hungary on July 16, 1874, and 
came to the United States with his parents when but a boy He received 
his academic education in the public schools of New York and giadu- 
ated from Bellevue Hospital Medical College After several years in 
hospital and private practice, he entered the United States Public Health 
Service in July, 1899, as an assistant surgeon, he was promoted to the 
grade of passed assistant surgeon in 1904, and to the grade of surgeon 
in 1913 His early work included assignments to general medical, 
quarantine and epidemic diseases These last mentioned assignments 
were to epidemics of yellow fevei at Tampico, Mexico, Ponce, Poito 
Rico, Vera Cruz, Mexico, and New Laiedo, Texas At Tampico, he 
contracted yellow fever during the conduct of his duties In 1905, he 
performed highly valued field work during the epidemic of yellow fever 
in the South 

Dr Goldberger’s special qualifications for scientific research were 
early recognized He was accordingly attached to the Hygienic Labora- 
tory, Washington, D C , in the fall of 1904, from which institution he 
conducted his investigations of many public health problems While he 
was attached to the laboratory, this work involved prolonged absences 
and extensive travel, sometimes emeigency studies The latter studies 
related to dengue fevei in south Texas, where he contracted the dis- 
ease in 1907, to an epidemic of diphtheria m Detroit m 1913, and to 
straw mite disease in New Jersey, the cause and methods of transmis- 
sion of which he discovered 

The most notable studies of Dr Goldbergei related to measles, 
typhus fever and pellagra, all of which are major problems, from a 
public health standpoint In association with a colleague, he was able to 
transmit measles to lowei animals, throwing light on the period of 
incubation and infectivity of the disease 

During the winter of 1909-1910, in association with another officer, 
he studied typhus fever in Mexico City, and contracted a seveie attack 
of the disease Dm mg the winter of 1911-1912, he again carried on 
studies of typhus fever in Mexico, which weie of the greatest impor- 
tance because they demonstrated the identity of the typhus fever of 
Mexico and Brill’s disease, a mild form of typhus known to prevail in 
New York and ceitain other places in the United States for many yeais 
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He also demonstiated that t3'phus fe\ei is tiansmitted not only by the 
body louse, but by the head louse, infonnation of the gieatest value m 
the pievention of this epidemic disease 

By far the most impoi tant woi k conducted by Dr Goldberger, how- 
evei, related to pellagra This he began in 1913 and vigorously prose- 
cuted until the time of his last illness In these studies, he was able to 
utilize his special training and expeiience m bacteriolog}’’, epidemiology 
and zoology No scientific workei has been able to appioach this prob- 
lem fiom as many angles As a lesult, he soon became convinced that 
it was a nutritional disease, due to an unbalanced diet He set himself 
the important task of determining, if possible, what features of diet 
were lacking The volume of woik and the mass of detail have been 
tremendous Fortunately, he was able to report ad\ances from time 
to time By epidemiologic methods, among childien in institutions, he 
demonstrated conclusive!}^ that pellagia is a dietary disease By exten- 
sive feeding expeiiments, he pioved that it is not an infectious disease, 
and he actually produced the disease in man by a diet which he had con- 
cluded was the essential factor of causation The actual factor neces- 
sary for the pievention of the disease he identified, but not m the pure 
state, and called it pellagia preventne As a lesult of his lesearches, he 
determined the relative preventive value of this factor in different foods 
and actually found that by the use of pioper diets pellagia could be not 
only cured but prevented In connection with this woik, he likewise 
determined that “black tongue” of dogs is a dietary disease closely akin 
to, if not identical with, pellagia, and he was able to determine symp- 
toms of pellagra in other laboratory animals by feeding, all of which has 
had a potent influence in stimulating further wide researches in nutri- 
tion Pellagra was first lecognized m the United States in 1907 By 
1909, it had become a menace to a consideiable section of the public 
As a result of Di Goldbeiger's studies and the prompt utilization of 
his results b}'’ physicians, pellagra is now an entiiely pieventable disease 
Cei tainl} , no moi e valuable public health research has been conducted in 
any country within a generation than these studies m pellagia This 
disease had existed and been lecognized in the old world foi 100 years, 
but almost immediately after its disco\ery in the new world, it was 
attacked and the solution for its prevention was detei mined In the 
performance of this great work, Di Goldberger has elected a lasting 
monument to himself, the generations to follow will be debtois to the 
work and achievements of this gieat man 

Dr Goldbergei leaAes to his family an illustrious name He was 
married to Mary Farrar of New Oi leans They have four childien, 
some of whom have grown to manhood 


R C Willi vais 



Abstracts from Current Literature 


Expenmental Pathology and Pathologic Physiology 

The Effects of Carbon Arc Radiation on the Blood of Dogs H S 
Mayerson and H Laurens, Am J Physiol 86 1, 1928 
Following a single exposure (abdominal) to carbon arc radiation, there was 
observed in dogs a temporary increase in plasma volume of from 6 to 37 per cent, 
with recovery to normal in five hours Further exposures caused recurrence, but 
not augmentation, of this dilution, the duration, however, varied with the strength 
of exposure and the interval between successive exposures After massive expo- 
sures, the initial dilution was followed by a slight concentration Repeated expo- 
sures resulted in a stimulation of the hematopoietic system, indicated by an increase 
in the red cell count of from 10 to 19 per cent, lasting from three to six weeks 
The red cells during the postradiation period were smaller and less saturated 
with hemoglobin Blood platelets diminished in number and volume during irradia- 
tion, usuallj' with recovery within five hours Occasionally there was an increase 
during the postradiation period A progressive leukopenia, with a marked lowering 
of the white cell count during the postradiation period, developed during irradiation 

H E Eggers 

The Influence of “Heat” on the SIjrvival Period of Dogs After 
Adrenalectomy J M Rogofe and G N Stewart, Am J Physiol 
86 20, 1928 

“Heat” in dogs was found to be associated with a marked lengthening of the 
survival period following suprarenalectomy, and of the period of good health All 
survived longer than did any of the more numerous control animals 

H E Eggers 

The Effect of Ligation of the Common Bile Duct Upon the Appearance 
of Tetanv in Th\ropa.rath\roidectomized Dogs J C Brougher, Am 
J Physiol 86 39, 1928 

In dogs, ligation of the common bile duct with or wuthout cholecystectomy, 
prevents the development of typical parathyroid tetany This may occur in mild 
form, in wdiich case its onset is delayed This delay ma> be explained in several 
w'ajs a lessened excretion of calcium which would otherwise occur in the bile, 
increased absorption of calcium from the intestine because of the absence of the 
alkaline bile salts, by which calcium is precipitated, and depression of the central 

nervous sj'-stem bj the absorbed bile t- t- 

H E Eggers 

'^HE Seasonal VARiAriON in Basal Metaboi ism F L Gustafson and F G 
Benedict, Am J Physiol 86 43, 1928 

klonthh measurements were made of the basal metabolism of twenty young 
women, with the exception of the months of July, August and September, for 
a period covering fifteen months While the determinations varied with stimuli 
incident to college life, the average values suggested that the rate was at a low 
level during the winter months rising during the spring and summer Many of 
the results suggested that there is a lowering of metabolic rate during menstruation 

H E Eggers 

Normal Menstruation and Gaseous Metabolism F G Benedict and 
M D Finn, Am J Physiol 86 59, 1928 

A senes of intermittent determinations of basal metabolism made on one woman 
over a period of twelve vears showed an average deviation from the predicted 
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(Harris-Benedict) heat production of — 4 5 per cent for eighty-nine mtermenstrual 
days, and — 7 5 per cent for thirty-two menstrual da 3 's The lower inetabohsin 
during the menstrual period was confirmed bj' the additional observation that the 
preponderance of deviations greater than — 10 per cent occurred on menstrual days 
A similar conclusion was suggested by a series of monthly determinations on 
tw'enty college students Fmallj% a series of daily observations were made on 
the first subject, which show^ed in general that oxjgen consumption w'as low'est 
and most uniform during the menstrual period, and highest about one w'eek after 


its cessation 


H E Egglks 


Hemorrhagic H-spergi ecemia M G Mulinos, Am J Phjsiol 86 70, 1928 


In cats anesthetized with iso-amyl-ethjd barbituric acid arterial hemorrhage was 
found to yield blood increasingly rich m reducing substances That this was 
not due to the asphyxial outpouring of epinephrine was showm b^ its occurrence 
in suprarenalectomized animals A coincident fall in hemoglobin showed that the 
hemorrhage had a marked diluting action on the blood, from which the writer 
deduces that the diluting fluid contains at least as much dextrose as the blood 


itself 


H E Eggers 


The ErrLci or Yer\ Eari \ A«e\tion oi the Corpes Leteum Upon 
Embryos and Uteres G W Corner, Am J Phjsiol 86 74, 1928 


Recently pregnant rabbits, from fourteen to tw’entj hours after mating, were 
subjected to complete or partial oophorectom\ , with complete or partial removal 
of the corpora lutea In the case of complete oophorectomj'-, there w'as a failure 
ot the endometrium to develop the changes characteristic of pregnanej, and the 
blastocytes died soon after entering the uterus With removal of one ovarj and 
damage to the other, but with survival of one or more corpora lutea, the dc\clop- 
ments were those of normal pregnanej , after removal of all the corpora lutea, 
wnth survival of a portion of ovarian tissue, there was a lack of endometrial 
development and of that of the ova The e\periinents confirm the existence of 
progestational proliferation of the rabbit’s uterus, and support the view’ that this 
IS dependent on the corpora lutea Thej also confirm the new that the corpora 
lutea are necessary for embryonic implantation, and thev suggest that normal 
implantation is dependent on the progestational proliferation of the endometrium 
This same proliferation appears to be necessary to the survival of the free 


blastocytes during the three or four daj interval before the ovum becomes implanted, 


after its arrival in the uterus 


H E Eggers 


Changes in Hemoglobin Follow'ing Removal of thf Spieln G B Ray, 
Am J Physiol 86 138, 1928 

Determinations w'ere made of the red cell count, total blood pigment and func- 
tional hemoglobin in dogs follow'ing splenectomy With the use of the term 
“nonfunctional pigment” to express the difference betw'een total pigment and 
hemoglobin, the amount of this present at various times after the operation 
afforded a physiologic index of the damage following splenectomj' It paralleled 
neither the red cell count nor the total blood pigment, so that these cannot be 
regarded as criteria of functional changes in the blood in this condition 

H E Eggers 

The Polycythemia of Acute Anoxemia and Its Relation to the Sym- 
PATHICOADRENAL SySTEM J J IZQUIERDO, AlU J Phj'SIol 86 145, 1928 

Although brief asphyxia caused by mechanical obstruction causes a prompt 
polycythemia in normal animals, this effect is probablj' to be regarded as largely 
due to the excitement of the animal If, though, asphj'xia is caused by a gradual 
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lowering of oxygen tension, the element of excitement may be avoided, in cats 
,n these circumstances there may be no excitement, but the animals will react 
with rapid and shallow respiration, salivation, erection of hair and polycythemia 
The last is absent in splenectomized animals With animals in which the spleen 
was denervated about one week before the experiment, there may be an anoxemic 
polycythemia greater than that of the normal animal Since this disappears if 
the suprarenals are demedullated, it is probably to be ascribed to the extra 
epinephrine acting on the toneless spleen Increase of carbon dioxide m the 
inspired air was without effect in poly'cythemia jj g Eggers 

The Effect of Variation in Posture on the Output of the Human 
Heart A Grollman, Am J Physiol 86 285, 1928 

Determinations of the circulatory minute volumes of normal men and women 
in recumbent, sitting and erect postures showed postural variation to be without 
effect However, as in the sitting, and even more in the recumbent position 
there is a decidedlv lower vital capacity' of the lung, with a lowering of the 
reserve air by' a liter or more, much more time is required in those conditions 
to bring about thorough gas mixture The maintenance of constant circulatory 
rate is explained by three chief factors the maintenance of tone by the splanchnic 
area, the increased cardiac action with rise of rate and of blood pressure and the 
effect of respiratory changes Fainting m the normal person is explained as 
occurring in the erect posture with muscular rigidity', so that the imperceptible 
but constant muscular movements which ordinarily force the blood past the valves 
of the veins are lacking 

The Penetration of Ultraviolet Rays Into Live Animal Tissue W T 
Anderson, Jr, and D I M^cht, Am J Physiol 86 320, 1928 

The passage of ultraviolet light, of wave lengths of from 2,537 to 3,000 Angstrom 
units, was studied in the partially detached, but living, skin of the rabbit by means 
of fluorescent photometry It was found that there was a transmission of from 
6 to 10 per cent through a skin 1 2 mm thick With the onset of death of the 
skin, there was definite reduction in transparency, and dead skin of the same 
thickness was found to be practically opaque to ultraviolet light shorter than 
3,660 Angstrom units ^ Eggers 

Observations Upon Adrenalectomized Cats Treated with the Cortical 
Hormone F A Hartman, F R Griffith, Jr , and W E Hartman, 
Am J Physiol 86 360, 1928 

In suprarenalectomized cats treated with extracts of suprarenal cortex, a condi- 
tion was observed simulating that of chronic suprarenal insufficiency In general, 
the symptoms were like those of acute insufficiency, but with much more gradual 
development In the majority of treated animals, the metabolic rate remained 
within normal limits for from seven to twenty-nine days after the removal of the 
second suprarenal The animals never gained weight and usually lost long before 
the appearance of terminal symptoms They were less resistant to cold and to 
infection, and fatigued more readily than normal animals Overeating caused a 
rise of blood urea, and brought on symptoms of suprarenal insufficiency A darken- 
ing of the skin was occasionally observed, and in one cat which surviv'ed 300 days 
there was a chocolate discoloration of the subcutaneous tat The survival period 
was not influenced by thyroidectomy' and gonadectomy „ „ 

HE Eggers 

A. Coviparativ E Studv or the Acid-Base Equilibrium of Bilaterally 
Nephrectomized and Adrenai ectomized Dogs W W Swingif Am 
J Physiol 86 450, 1928 Am 

In bilaterally nephrectomized dogs there was no development of acid intoxica- 
tion While there was an occasional slight fall m alkali reserve, there was a 
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striking contrast to the acidosis of suprarenalectom}' A slight increase was found 
in blood sugar, in contrast to the marked fall obser\ed after suprarenal extirpation 
Increase m inorganic phosphates, sulphates and urea was found to follow' both 
nephrectomj' and suprarenalectom 3 Following nephrectom}, there w'as a fall of 
blood chlorides It is suggested that the acid intoxication of suprarenal insuffi- 
cienc 3 , and probabh of uremia, is of extrarenal origin, since it was not present 
in nephrectomized dogs with total suppression of renal function 

H E Eggers 


The Acid Ixtoxicatiox* or Adrexal IxsbrFicinxcv in Dogs F M 
Yoxem^n, Am J Plnsiol 86 471, 1928 


In suprarenalectomized dogs there was obser\ed a gradual rise of the inorganic 
phosphorus of the serum, increasing with the S3'mptoms of suprarenal msufficienc3 
With the first signs of w'eakness, there is a decline of blood sugar After this 
a fluctuation ma 3 occur, but there is an imanable terminal drop The carbon 
dioxide capacit 3 gradual^ decreases with the onset of S 3 mptoms The pn remains 
normal until the carbon dioxide capacit 3 falls from 30 to 33 per cent b 3 ^olume 
After this it declines m compan 3 ' with the carbon dioxide capacit 3 , indicating a 
shift from a compensated acidoais with normal Pu and low carbon dioxide capacit 3 ' 
to an uncompensated condition The acidosis is due m part to retention of phos- 
phates and sulphates That there is diminished renal output was indicated b 3 


functional tests 


H E Eggirs 


‘\ccuMbL\Tiox or Bile \ROLxn thl Li\er Y\itm\x Walters and 
Jesse L Boilmvx, JAMA 91 239, 1928 


The postoperative accumulation of bile around the Iner, producing its dis- 
placement, is sufficient to cause S3mptoms of shock and c\en death if allowed to 
persist From our experiments we belie\e the reaction to be due to interference 
with the circulation m the inferior \ena ca\a from the dowinvard displacement 
of the Iner Rcmo\al of the forces producing the displacement is followed both 
clinicalh and experimentalh , b 3 the immediate return of normal circulation and 
the disappearance of S 3 mptoms Bile accumulating around the Iner is rapidh' 
absorbed b 3 ' the hmphatics of the diaphragm and experimentalh is detected m the 
l 3 mph of a thoracic duct fistula in from two to three minutes after its contact 
with the peritoneal surface of the diaphragm This is m contrast to the relatneh 
slow appearance of bile m fluid from such thoracic duct fistulas when there is 


bile below' the liver 


A.UTHORS Sdmm \r\ 


The Hormone Test for Pregx^xcv A C Siddml, J A M A 91 779, 
1928 

The test is based on the effect of the blood serum of pregnant women w'hen 
injected into white female mice The positne result consists either m enlargement 
with increase m weight of the uterus or o^arIes of the mice This test ma 3 proie 
of Aalue in standardizing commercial preparations purporting to contain hormones 
that act on sex organs In 142 cases of pregnanc\ the hormone test pro\ed to 
haie a high degree of accurac 3 

The Effect of Ixsliix ox Protein Met.bolism Y C Kiech and J M 
Luck, J Biol Chem 78 257, 1928 

The administration of insulin to the white rat appears to disturb the normal 
equilibrium between the rate at which its proteins are h^drol 3 zed and the rate 
at w'hich the h\drol 3 tic products are in turn degraded to urea 

Arthur Locke 
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The Relation of Copper to the Hemoglobin Content of Rat Blood 
J S McHargue, D J Healy and E S Hill, J Biol Chem 78 637, 1928 

A dietary source of copper is essential to the maintenance of a high hemoglobin 
level Arthur Locke 


Influence or Light Environment on the Growth and Nutrition of 
Normal Rabbits wi,th Especial Reference to the Action of Neon 
Light Wade H Brown, J Exper Med 48 31 and 57, 1928 


The influence of light environment on the growth and nutrition of normal 
rabbits was studied bj’’ compaiing the weight curves of animals living under 
different environmental conditions for periods of from four to eight months and 
the effects of change from one environment to another Prolonged exposure to 
neon light was compared with confinement in the dark and exposure to diffuse, 
filtered sunlight of varying intensity The results of the experiments showed that 
growth and nutrition were greatly affected by the light environment in which 
the animals lived The effects produced by a given environment varied with the 
color or breed of the animal and appeared to be out of proportion to the differ- 
ences in the intensity of the light or the energy represented In a series of experi- 
ments dealing with the influence of light environment on normal rabbits the 
growth of hair over shaved areas was used as an index of functional activity 
The conditions compared were exposure to neon light, complete exclusion of light 
and exposure to diffuse, filtered sunlight of varying intensity It was found that 
prolonged existence under these conditions affected the proliferative activitj’^ of 
hair follicles in a manner and to an extent comparable with the effects produced 
by the same environmental conditions on the growth and nutrition of the animals 


themselves 


Author’s Summary 


The Effect or Methylene Blue and Other Dies Upon the Oxvgen 
Consumption of Mammalian and Avian Erythrocytes George A 
Harrop, Jr, and E S Guzman Barron, J Exper Med 48 207, 1928 

The respiratory metabolism of non-nucleated mammalian erj'throcjdes is 
enormously accelerated and approaches the magnitude of the metabolism of the 
nucleated erythrocytes of birds on the addition of methylene blue (and certain 
other dyes) , to a final concentration of from 0 005 to 0 0005 per cent In the 
presence of methylene blue, the respiration is accelerated even when thousandth 
molar KCN is also present The accelerated respiration due to methvlene blue 
occurs at room temperature but it is most active at 38 C Methylene blue m 
the foregoing concentration accelerates the respiration of avian (goose) erythrocytes 
to a much smaller extent than it does the respiration of the erythrocytes of 
mammalian blood, while the effect on anemic goose blood seems to be less than 
It is on cells of normal goose blood Owing to a rather large initial carbon 
dioxide formation in defibnnated blood on incubation, which mav not be related 
to the immediate respiratory process, proper respiratory quotients cannot be 
obtained in whole blood When the cells are separated from the serum and 
suspended in Locke’s solution, respiratory quotients are obtained on incubation 
comparable to those of other resting mammalian cells, as well as of the actively 
respiring erythrocvtes of birds The h}'pothesis is advanced that methylene blue 
acts m the role of an oxygen carrier, supplving a substance which has disappeared 
from adult mammalian non-nucleated erythrocytes and restoring their metabolic 
activity to an extent comparable to that of the young immature forms or to that 
of the activelj respiring avian (goose) blood . , ^ 

Authors’ Summary 

Experimental Studv of Diatiiermv Ronald V Christie T Exner 
48 235, 1928 ‘ 

A method is described for measuring the relative impedance of livino- cells to 
diathermy currents The diathermy current penetrates the living cell, "and heat 
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production is intracellular as well as extracellular A small proportion of the 
impedance of living cells to the diathermy current seems not to lead to the pro- 
duction of heat Evidence is given that the addition of saponin produces an 
appreciable increase in the conductivity of an electrolyte Its use is therefore 
contraindicated when electrical measurements are being made on biologic material 
The currents used in diathermy^ behave as do high frequency currents of the 
pure sine wave form in respect to their passage through biologic material 

Autuor’s Summarv 

Effects or Sperm I^J^cTIO^s Into Ffmai e Rabbits W T Pommfrenke, 
Physiol Zool 1 97, 1928 

Rabbits were given intravenous, mtraperitoneal and intravaginal injections of 
rabbit spermatozoa and extracts of the testis Others were given injections of 
rat spermatozoa The .serums and vaginal secretions of female rabbits which ha\ e 
received repeated intrav'enous or mtraperitoneal injections of rabbit spermatozoa 
become highly toxic for rabbit spermatozoa The life of spermatozoa normallv 
deposited in the female genital tract of the rabbit is noticeablv shortened by such 
previous injections of rabbit spermatozoa Similar results were obtained when 
Ringer’s solution extracts of fresh rabbit testes were repeatedly injected There 
w^as no apparent effect on the estrous cv'cle, but injections given during pregnancy 
sometimes resulted m abortion or resorption of the fetuses 

Repeated injection of rabbit spermatozoa or of fresh testicular extracts into 
female rabbits may be followed In infertility lasting for from four to twentv- 
five weeks, and on return of fertility' the number of young born in the first litters 
tend to be smaller than the earlier litter average Control rabbits given correspond- 
ing injections of extracts of rabbit salivary glands and the ejaculated material 
coming from vasectomized male rabbits showed none of the foregoing results 
Spermatoxins developed bv means of rabbit spermatozoa arc also toxic for rat 
spermatozoa, and vice versa Repeated intravaginal injection of rabbit spermatozoa 
mav induce antigenic effects in the blood and vaginal secretions of tiie experi- 
mental animals, but evidence of sterility is inconclusive 

The Temperature of Normai Rabbits P Lazarus-B vri ow, T Path 6k 
Bact 31 517, 1928 

Except for a sudden increase in temperature after a cool period, or for a 
close thundery' atmosphere, the temperature of a normal rabbit vanes little with 
the external temperature The temperature vanes within rather wide limits and 
IS subject to sudden rises for no apparent reason Food causes a rise m tempera- 
ture A rise or fall from the mean of 2 F is apparently significant Sudden 
rises above 104 F cannot be considered pathologic unless sustained 

The Circulation Rate in Some Patholocicvl States, with Observations 
ON the Effect of Digitalis J G Kininmonth, Quart J Med 21 277, 
1928 

One hundred and sixty'-three determinations of the circulation rate have been 
made bv the ethyl iodide method on twenty-four patients suffering from v'anous 
cardiac lesions, from anemia, from myxedema and from exophthalmic goiter 
Aortic incompetence and earh mitral stenosis do not directly affect the circula- 
tion rate In a case of pulsus bigeminus resulting from digitalis, the bigeminal 
rhy'thm did not affect the cardiac output In complete heart block, the output 
at each beat is large In cardiac failure the circulation rate is low, this being due 
in ordinary types to a failure of the my'ocardium to maintain a sufficient output 
per beat with, m cases of auricular fibrillation, rapid irregular tachycardia a 
possible contributory factor The circulation rate may be increased, decreased or 
unaffected by' digitalis, different effects occurring in different patients and in the 
same patient at different times An increase appears most likely to occur when 
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there are signs of cardiac insufficiency and a low circulation rate, but in such 
cases does not invariably occur When signs of failure are absent or little marked 
and the circulation rate is not definitely low, an increase is less likely, the 
circulation rate usually remaining unaltered or decreasing In cases of anemia, 
definite changes m circulation rate were not discovered In exophthalmic goiter, 
the circulation rate tends to be high and in niixedema low jg Enzer 

An Insulin-Resistant Diabetic R D Lawrence Quart J Med 21 359, 
1928 

An unusual resistance to insulin was present in a young diabetic patient In 
1925 the patient’s glycosuria was controlled by 40 units of insulin A year later 
100 units was necessary to maintain a normal blood sugar level, and six months 
later, on 220 units of insulin he excreted from 5 to 10 Gm of sugar on a diet 
of carbohydrate, 60, protein, 80, and fat, 150 When insulin was omitted, coma 
supervened The usual conditions encountered in diabetic patients resistant to 
insulin were absent in this case m which the blood sugar rose to extremely high 
levels after the injection of carbohydrate m spite of large doses of insulin That 
this was not due to delayed insalin action or absorption was shown by the 
reduction of the blood sugar at a normal rate m the fasting condition It would 
seem that there was a failure here of insulin to split up the injected carbohydrate 
This failure to convert and store carbohydrate was shown by the spontaneous 
fall m the blood sugar when the patient was starved Apparently, the insulin 
was able to control only the neoglucogenesis and ketogenesis from protein and 
fats Possibly an enzyme other than insulin was lacking Enzer 

Creatine and Rigidity M Hirst and E G Imrie, Quart J Med 21 401, 
1928 

In parkinsonian rigidity, creatinuria occurs regularly The amount of creatine 
excreted expressed as a fraction of the body weight seems to bear a direct rela- 
tionship to the degree of rigidity Enzer 


Carbohidrate and Fai Metabolism of the Tissues Hans-Joachim 
Arndt, Beitr z path Anat u z allg Path 79 523, 1928 

By removal of small pieces of liver, muscle and other tissue at various times 
in the experiment, Arndt was able to trace changes in glycogen under conditions 
of fasting and the administration of insulin Fasting was seen to cause glycogen 
to disappear from the liver in from one-half day to two days but was rapidly 
returned on large doses of sugar While the fat of the body was practically 
free of glycogen, an overfeeding with sugar could cause comparatively large 
quantities of glycogen to appear m the fat cells of the fatty tissue Though 
most of this disappeared when the animal was put back on a regular diet, the 
glycogen appeared to have been synthesized independently of the liver The fat 
itself w'as not influenced b> any of the foregoing substances or by the injection 
of insulin Insulin, how'ever, may cause a marked decrease in hypercholesteremia 
The glycogen of the liver was greatly reduced w'hen insulin was given m large 
and moderate sized doses but was increased when given in small doses with sugar 
Insulin had been found to act through the placenta It could act on the fetus 
whose blood sugar lan parallel w'lth the mother’s and the level was dependent on 
the doses of insulin Tiie depancrcatized pregnant dog did not become hyper- 
ghcemic or show gljcosuna It seems that the fetal pancreas can secrete for the 
mother There was no evidence in faior of the passage of insulin through the 
mammary gland In rabbits, it was noted that continuous small doses of insulin 
had an mtensifjing action on the blood sugar and some animals progressed to 
a hjpoglycemia This was not noted in man Insulin in man seemed to cause 
a glj cogen formation in diabetes When large doses of insulin and sugar were 
gnen, patients who had died of diabetic coma showed gh cogen in the capillaries 
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and within blood vessels but not in the liver cells, but those diabetic patients 
who had died of intercurrent disease showed the usual glycogen in the liver 

Jesse Louis Serbv 

Fat Metabolism FoLLOWI^G Splenlctomv S Llites, Klin Wchnschr 
7 1186, 1928 

After splenectomy, the splitting of the neutral fat by the liver is disturbed 
Vicariously, the neutral fats are partially split in the lungs, and the oxidation 
of the lower fattv' acids is delavcd and disturbed (acetonemia) 

E F Hirscii 

The Pharmacologv anh Phvsioiogv oi Iron E Starkenstlin and H 
Weden, Klin Wchnschr 7 1220, 1928 

The rapidity and completeness with which iron is deposited m the liver and 
spleen is an index of its pharmacologic, and probably also therapeutic, uselessness, 
as well as of its biologic function in the organism Active iron circulates for a 
long time m the organism and is brought b\ the blood to all tissues, except the 
spleen 

The spleen absorbs primanlj onlj the inactive ferric compounds, which are 
gradual!} liberated again In the liver the iron is deposited onlj when it is 
reduced to an inactive form wdiich probablj is used in the building up of hemo- 
globin, but not for the biologic cataljtic and pharmacologic iron activities in the 

E F Hirscii 

The Relations Between the PARorin, the Paxcui as, the Sugar of the 
Blood and Diabetes Mellitus S Sri lic, Kim Wchnschr 7 1228, 1928 

Ligation of the parotid auct was carried out m dogs to determine whether 
the effect of an internal secretion could be demonstrated Bj this procedure tlie 
sugar concentration of the blood is maintained at a persistentlj low" le\el Dogs 
with pancreatic diabetes are not benefited bv ligation of the parotid duct If 
the duct IS ligated before extirpation of the pancreas, the hyperglycemia is appar- 
entlj" not severe and the emaciation not so progressive On the basis of results 
obtained in dogs, the parotid ducts of ten patients w’lth diabetes mellitus w'cre 
ligated Of these, seven seemed to be influenced favorably and three apparent! v not 

Authors Summvrv 

Dve Adsorption bv thl Serum of Persons with Lead Poisoning A 
Seitz, Klin Wchnschr 7 1234, 1928 

The adsorption power for dyes (naphthol 3 ellow) of the serum of main patients 
with lead poisoning is diminished In the absence of organic diseases, the results 
of such an adsorption test may be of value Author’s Summarv 

The Diagnosis of Pregnancy by Demonstiuvtion in the Urine or the 
Hormone of the Anterior Lobe or the Hypophvsis S Aschhfim 
and B Zondek, Klin Wchnschr 7 1404 and 1453, 1928 

The hormones of the ovary and of the anterior lobe of the hjpophjsis, pro- 
duced in excess during pregnancy, are excreted in large quantities m the urine 
The demonstration of ovarian hormone m the urine is not suitable as a biologic 
diagnostic test for pregnancy, because with functional disturbances of the ov'ary 
(climacteric, hyperhormone amenorrhea) large amounts of the hormone are 
excreted m the urine The demonstration of the hormone of the anterior lobe 
of the hypophjsis in small amounts of urine (from 12 to 2 4 cc) according to a 
prescribed method is an excellent method for diagnosing pregnancy during the 
first months The urine from 258 female (nonpregnant) and male patients was 
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tested for the presence of the hormone of the anterior lobe of the hypophysis 
The hormone was found in four of these, an error in the diagnosis of pregnancy 
of 1 6 per cent The urine of 197 pregnant women was tested in a similar wa} 
and of these 4, or 2 per cent, had no hormone content g P Hirsch 

Metabolism w'ith Cardiac Disease D Laszlo, Khn Wchnschr 7 1411, 1928 

There is a specific diminution of the phosphoric acid of the blood m uncom- 
pensated heart disease During the period of improvement the phosphoric acid is 
retained, and the phosphoric acid added to the diet is also retained The heart 
muscle and especially the skeletal muscle in those dying from heart disease have 
a diminished phosphoric acid content The excretion of creatinine and unc acid 
IS increased In spite of the normal nonprotein nitrogen content of the blood 
with heart disease, creatinine and uric acid arc increased With muscular activity 
(work) 111 cardiac decompensation there is a marked increase of the lactic acid, 
uric acid and creatinine of the blood, while the inorganic phosphoric acid diminishes 

Author’s Conclusion 

The Activation or Insulin in Adults Without Diabetes E Vogt, Khn 
Wchnschr 7 1460, 1928 

Maximum activation of insulin is obtained by adding the serum of women 
obtained immediately before the onset of menstruation Protein-free hormone of 
the follicles acts m the same way In contrast, the serum of women after operative 
or roentgen-ray castration has little activating property Activation occurs also 
b}'^ exposure to sunlight or to a carcinoma dose of roentgen-ray 

Author’s Summary 

Changes in the K, Ca and Cholin Content or the Blood in Angina 
Pectoris D Danielopolu and M Maxim, Khn Wchnschr 7 1466, 1928 

There is a marked increase of the potassium and chohn during the anginal 
attack These rapidly decrease within naif an hour Toward the end of the 
anginal attack, there is a slight increase of the calcium Similar changes were 
observed in dogs with stimulation of the sinus caroticus 

Authors’ Summary 

The Stomach ^s a Coregulator or the Acid-Base Equilibrium M 
Bakaltschur, Khn Wchnschr 7 1551, 1928 

The increased acidity of the gastric secretion with inhalation of 3 and 5 per 
cent carbon dioxide should be regarded as a compensatory process caused by the 
acidosis The stomach is important in regulating the acid-base equilibrium The 
place where the stomach enters as regulator of the acid-base equilibrium is deter- 
mined by the sufficiency of the important regulators, on the one hand, and the 

buffer capaciU of the organism, on the othei . . , „ 

Author s Summary 

The Hipophisis and H\pothal\mls ix Experimental Diabetes Insipidus 
P Trendei ENBURG, Kliii Wchnschr 7 1679, 1928 

After remoial of the hypophysis, considerable amounts appear in the tube, 
cinereum of a substance wffiich acts on the excretion of urine like the posterior 
lobe of the hypoplnsis and wdnch is present only m traces in the tube'* cinereum 
of normal animals Diabetes insipidus may be hormonal in character, and ivhen 
the production in the posterior lobe of a substance wdnch inhibits urinary secretion 
ceases, then vicariously the tuber cinereum becomes active Only after the 
destruction of this function is an irreparable diabetes insipidus established 

Author’s Slmmarv 
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Lactic Acid or thl Blood in Disfasl oi rii£ Li\lk H Sciilmaciier, 
Klin Wchnschi 7 1733, 1928 

In severe forms of injurj of the h\cr, the lactic acid content of the blood 
IS increased, although in mild disease of the liver this may not be true After 
intravenous injection of sodium lactate equivalent to 4 Gm of lactic acid in 20 cc 
of water, the lactic acid content of the blood m disease of the Iner remains 
increased for a longer time than w'hen the Iner functions normallj Exceptions 
to this are observed in certain healthj persons P P 


Administration oi Insui in Tiirolc.h tup Poktai S^stim in Docs David 
H Boggii D, Acta path et microbiol Scandinav 5 118, 1928 

The experiments indicate that in dogs with a normal, or onlv slightlj elevated, 

blood sugar lev'cl insulin has the same quantitative effect on the blood sugar when 

it IS carried directlv to the liv'er bj way of the portal sjstem as it has when 

introduced through the somatic peripheral circulation Probablj, however, parallel 

experiments should be made on dogs with hj perglj ccmia caused b}' pronounced 

diabetes, or from administration of dextrose, because experiments bi Lewis and 

Magenta indicate that low blood sugar values after injection of insulin result in 

increased secretion of epinephrine \ c 

^ * 4ltiior s Slmmvuv 


Pathologic Anatomy 

Coarctation oi iiii Aortv oi iiii \dlit Tvri \\ P IIwiiltox and 
M E Achott, Am Hcait J 3 381 and 574, 1928 

In the adult tvpe of aortic coarctation a pathologic condition exists without 
counterpart in normal intra-uterinc life It consists of a sharp constriction amount- 
ing, in some cases to a complete obliteration of the lumen of the descending aorta, 
adjacent to the insertion of the ductus aiteriosus At times, tiie constriction is so 
sudden and deep that the descending arch appears as if a ligature had been tied 
around it, and above and below tins the aorta bulges outward in hour-glass fashion 
Internally, the effect of the external strangulation in narrowing the luinen of the 
vessel in accentuated frequentlv bv a fold or septum which stretches across that 
vv'hich remains of the aortic lumen, partial!} or complcfclv closing it The great 
vessels of the arch, cspeciallv the innominate and left subclavian arteries, are 
usually dilated, as are also the first three intercostals emerging below the stricture 
and the deen epigastric arteries, for it is bv means of these vessels that the 
collateral circulation maintains life Although the cause of coarctation is obscure, 
traction by the ligamcntum artcriosum increases the kinking of the descending 
arch and at times produces a tent-shaped aneurysm of the aorta with its apex 
toward the hgamentum Longa believes the condition begins m the primitive left 
aorta, which unites the left fourth (aortic) arch wuth the fifth and sixth arches of 
this side 

A reproduction of a table illustrates the sex and age incidence in 200 cases 
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The degree of stenosis was moderate in 45 bodies, and the aperture allowed 
the passage of the little finger, extreme in 108, and admitted objects from a bristle 
to 6 mm in diameter, ana complete in the remaining 47 Minor cardiac anomalies 
were present frequently in the form of bicuspid aortic valves, anomalous origins of 
the arteries from the arch, persistent superior vena cava of the left side and 
defects of the interauricular and interventricular septums In the body at large, 
there were additional anomalies, as hypospadias, absence of the left kidney, ureter 
and seminal vesicle, diaphragmatic hernia and subluxation of the joints The 
causes of death were spontaneous rupture of the heart and ascending aorta in 
35 cases, rupture at the coarctation in 5, aneurysm, saccular or dissecting, in 39, 
mycotic endocarditis m 14, 4 of which were due to Sti cptococcus vvidans, cerebral 
lesions in 26, of which 1 was due to embolism, the rest to hemorrhage, decom- 
pensation in 60, sudden heart failure in 17 and other causes in 36 The case report 
presented concerns a bov, aged 14, who for four years had had dyspnea, precordial 
pain, weakness and cyanotic clubbed fingers The radial pulse was t^plcally 
collapsing while the femoral and tibial pulsations were impalpable There was a 
rough systolic heart murmur, with a blood pressure of 150 sjstolic and SO diastolic 
Death followed a hemiplegia, wdnch rendered the light arm and leg poweiless 
Autopsj was Confined to the trunk There was a coarctation of the aorta at the 
site of fhe hgamentum arteriosum, and the vessel wall on either side of this 
presented a smooth, shining biconcave surface suggesting an anomalous develop- 
ment from the primitive aortic arch at its junction with the left sixth arch In 
addition, there were a bicuspid aortic valve, subaortic stenosis and an anomalous 
1 essel from the descending arch Rpkstin \t 

Tissue Changes in Parathyroid Tetany and in Guanidine Poisoning 
L A Elkourie and E L\rson, Am J Physiol 87 124, 1928 

When the changes induced by parathyroid tetany and those induced by 
guanidine intoxication in dogs were compared, the two conditions w'ere found to 
have very different clinical syndromes, the visceral congestion of parathyroid 
tetany was lacking in guanidine poisoning, and the hepatic fatty degeneration of 
the latter was absent m the former Necrosis of the liver was present m both 

H E Egcers 

Necropsy Findings Under Cracked-Pot Ti:aipan\ Joseph Wvlsh, A,m 
Rev Tuberc 18 202, 1928 

From a necropsy study of eleven cases it would appear that, when cracked-pot 
Umpany occurs in tuberculosis of the lungs apart from pleural effusion, the 
diagnosis of superimposed cavities was practically assured The single exception 
found m these cases w'as associated wath a rare condition m which a combination 
of cavity and central consolidations existed, so that a blending of superimposed 
tjmpanv w'as produced ^ 

H J CORPER 

The Relative Incidence of Calcified Lesions in the Tracheobronchial, 
Cervical AND Abdominal Lymph Nodes F H Fraser Am Rca Tuberc 
18 336, 1928 

Roentgen examination was made of 151 children, including 31 wath tracheo- 
bronchial lesions, in order to determine whether there were calcified Ivmph nodes 
in the neck and abdomen Two cases with cervical calcium w'ere found four had 
cerAical tuberculosis without demonstrable calcium Abdominal calcified nodes 
were present in two cases without signs or symptoms All roentgenographicallj'' 
positive patients reacted positivelj to tuberculin and were without pulmonarv 
lesions 

H J CORPER 
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The I^CIDENCE or Roentgen ographicali - i Observed Caicieied Pulmonar\ 
Foci and Their Signieicance John T Farreie, Jr, Am Rc\ Tuberc 
18 344, 1928 

Of 1,034 adult patients whose chests were evammed bj tlie roentgen ra}, 801, or 
77 46 per cent, presented evidence of a priinar\ “Affekt” or of a calcified reinfec- 
tion Of this group, 750, or 72 93 per cent, presented primarj “Affekt ” The 
lower portion of the right lung, the best aerated portion, exhibited the highest 
incidence of calcified foci There ivas a slightlj’^ higher incidence of primary foci 
of the lung in the male patients In those nuthout roentgen eMdence of apical 
tuberculosis of the adult t 3 pe, there was a higher incidence of calcification than 
in those with clinical tuberculosis No relationship as to age was established in 
this group of patients, whose ages ranged from 15 to 84 3 ears With advancing 
age, there w'as an increase in the proportion of patients who showed the more 
extensive degrees of calcification tt t p 


The Distribution of Vveves and the First Appearance or Deiinite 

Direction in tiii Drainage or Lvmph in tiii I-Iuman Lung Otto F 

ILviMPMEiER, Am Rev Tuberc 18 360, 1928 

Lymph vessels begin to invade the lung in human fetuses of 2 months At 
the end of the third month, not only have thev traversed the entire organ bv 
extending along the bronchi, pulmonarv arteries and veins, but thev arc creating 
a subpleural netw'ork Developing valves, alrcad 3 present 111 the l 3 mphatics of 
the jugulosubclavian territor 3 at the end of the second month of prenatal life, arise 
in the Emphatic plexus of the mediastinum shortlv afterward, and in that of the 
hilum of the lung not more than a month later Despite the fact that the lung 
does not perform its functions until birth, it in nowise lags behind 3113 other part 
of the bodv m the prompt construction ot its Ivmphatic organi/ation Its v-alvcs 
become exceedmgl 3 numerous m the period from the third to the fourth months 
The mode of v^alv ulogenesis in the pulmonarv hmphatics conforms to that in the 
peripheral Ivmphatic plexuses elsewhere in the bodv \ valve originates either by 
the tangential ingrowth of one lvmph vessel into anolhci during the formation of 
the plexus, or from intimal flanges proliferated at the mouth ot confluences estab- 
lished earlier The valves of the deep hmphatics in the hiliim of the lung point 
toward the mediastinum, and consequenth send the lvmph stream in that direction 
In the channels connecting the deep pulmonarv Ivmphatics and the peripheral or 
subpleural plexus, most valves point outward, that is, toward the pleura, however, a 
few instances occur, especialh at the margins of the lobes, in vvhicii thev are turned 
m the reverse direction In the material examined for the arrangement of the 
lymphatic v^alv^es in the lung (in fetuses from the middle of intia-utcrme life, and in 
a new-born infant who had breathed), these structures were found in great numbers 
in the subpleural plexus on the medial face of the lung next to the heart, in moderate 
abundance on the diaphragmatic surface and on the costal surface near its ventral 
border, but were absent on the dorsal side and at the apex This distribution 
represents a striking demonstration of the purpose of the valves as regulators of the 
hmph drainage when it tends to be disturbed or impeded bv a compressive force 
on It externall 3 % as b 3 muscular action It vv'as further observed that the channels 
of the Ivmphatic plexus which bore numerous valves, particular^ those on the 
medial or cardiac side of the lung, are larger and more voluminous than the 
valvoless ones on the dorsal side The distinctions described in the l 3 unphatic 
volume and v^alvular distribution, signif 3 ung differences in the underlying hydro- 
static conditions, suggest a possible relationship with the divorsitv in the course of 
the tuberculous process, for example, in the different parts of the lung 

H J CORPER 

Mieiarv Tubercueosis in Chiedhood Joseph Greengard, Am Rev Tuberc 
18 392, 1928 

Fift 3 ^-four cases of mihar 3 ' tubeiculosis in childhood are reviewed clinicalL, 
and complete observ'ations at autopsy are discussed m thirtv-fiv'e of these Tuber- 
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culous meningitis occurred in 80 per cent of the cases in which autopS 3 ^ had been 
performed Caseation of the tracheobronchial lymph nodes was universally present 
m the series in which autopsies were performed Caseous lesions within the lung 
tissue, which appeared to represent the primary nidus of infection, were noted in 
twenty-four cases, and pulmonary cavitation was seen in five Caseation of 
mesenteric lymph nodes was present in twenty-four cases, and was unaccompanied 
by advanced tuberculosis of the gastro-intestmal tract m most instances The 
occurrence of suppurative otitis media as a concomitant lesion in these cases was 
noted H J CoRPER 


I^ciDEECD or Pleural Lesioiss as Shown by Roentgenographs in Children 
Known to be Tuberculous Lloyd B Dickey and L H Garland, 
Am Rev Tuberc 18 404, 1928 

In a series of roentgenograms of the chests of 327 children knowm to be 
tuberculous, and in a control series of 50, a surprisingly high incidence of pleural 
lesions can be demonstrated A high incidence is shown in the larger positive 
series for the 1 to 2 year age group, the age at which the evidence of tuberculous 
pleurisy, at least, is considered to be rare Fifty-eight per cent of patients examined 
at this age showed pleural lesions roentgenologically No relation could be shown 
betw'een pleural lesions and the enlargement of hilum lymph nodes Pleural lesions 
in children w'ho reacted positively to tuberculin tests were no more common than 
in those who reacted negatively tt t priRppR 


Broncholithiasis Barnet P Stivelman, Am Rev Tuberc 18 430, 1928 

A patient is reported who engaged m an occupation which was the direct cause 
of his silicotic process ot the lungs As is a common occurrence m such cases, 
this patient developed phthisis No light w'as shed on the etiology of the multiple 
lung-stone formation, although it is possible that the irritating silica-dust particles, 
111 addition to calling forth their distinctive reaction, also formed the nuclei of 
future calculi Definite bronchial colic accompanied the expulsion of the lung- 
stones, and it IS fair to assume that one of these attacks of forced expiratorj 
dyspnea W'as the cause of the rupture of the lung of the left side at a point 
alreadj weakened by a tuberculous process oi a subpleural emphysematous bleb 

H J Corper 


Changes in the Brain in Increased Intracranial Pressure George B 
Hassin, Arch Neurol & Psychiat 20 1172, 1928 

Increased intracranial pressure produces typical histologic changes in the brain 
The changes are degenerative, associated with reactive glia phenomena and are 
analogous to the changes that result from prolonged pressure (by a tumor) on 
the brain or spinal cord In the corpus callosum, optic nerve, chiasm and optic 
tract, the changes are diffuse and noticeable in the ganglion cells, they are mild 
The degenerative changes are combined with areas of rarefaction w'hich are due 
to stasis of tissue fluids and accumulation, in some instances, of catabolic products, 
such as basophil-metachroinatic substances, lipoids and methyl blue granules The 
eNtent of the changes varies according to the intensity and the duration of the 
increased pressure The histologic changes in pressure are of mechanical origin 
and are due, as m the corpus callosum, to the actual tearing of nerve fibers or 
to nutritional disturbances brought on in some parts of the brain bv stasis of the 
tissue fluids The subarachnoid space and the blood vessels usualh CNhibit pro- 
hferatue reactive phenomena When due to tumors, the changes produced by 
increased intracranial pressure are more marked m extracranial than in intra- 
cerebral tvpes of tumor . 

Author’s Slmmarv 
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Progressive Degenerative Subcorticae Encephalopath’i (Sciiieder’s 
Disease) Joseph H Globus and Israel Strauss, Arch Neurol & 
Psychiat 20 1190, 1928 

Progressive degenerative subcortical cncephalopath}'^ is the name suggested for 
a dem 3 'ehnizing and sclerosing process in the brain of young children involving 
the w'hite matter without involvement of the grav' matter of the cerebral and 
cerebellar hemispheres The disease maj be due to some toxic factor, of unknown 
nature, which affects the noimal growth of the parenchj matous structures in the 
subcortical regions of the brain, causes their dissolution and results m proliferative 
ghal changes Clinically, it is characterized 1)3 a rather abrupt onset of illness, 
which often takes the character of a gastro-intcstmal disturbance, and which, after 
a short period of apparent recover 3 , is followed 1)3 a series of generah/ed cerebral 
manifestations Among the latter, mental dilapidation, spastic paral 3 ’sis accom- 
panied by advancing ngiditv, contractures and convulsive seizures appear in var 3 mg 
sequence Advancing blindness with or without optic atroph 3 , deafness and aphasia 
ma 3 develop at an 3 stage of the illness, though most frequently carl 3 in the clinical 
course Some of the conditions described as chronic cnceiihalomvelomalacia diffuse 
sclerosis, perivascular m 3 'elin necrosis, encephalitis iieriaxiahs diffusa, sclerosing 
encephaloleukopatlna and interlobar svmmetrical sclerosis should be grouped under 
the general name of piogressive degenerative subcortical cncephalopathv 

'Vlihors’ Slmmarv 


The Braix in Mongoi ian Idiocv Llo M Davidoei, A.rch Neurol 6L 
Psvchiat 20 1229 1928 


The brain in mongohan idioc 3 shows agenesis, as evidenced bv cell povertv 

and failure of g 3 ral development (there probabl 3 is also a degenerative process 

in very earb life, increasing the paucit 3 of the ganglion cells m the cerebral 

cortex) , aplasia, as shown b 3 its small size in comparison with that of children of 

corresponding age and paragenesis, as demonstrated 1)3 the frequent occurrence 

of anomalies . , ~ 

Authors Summary 


Persistent Thvmus in Exophthalmic Goiti r E B Potter, Contribu- 
tions TO Medical Science Dedicated to A S Warthin, Ann Arbor, 
George Wahr, 1927, pp 205-220 

Among the records of 2,300 autopsies in the pathologic laboratorv of the 
Universit 3 of Afichigan, Potter found tvvent 3 -tvvo proved cases of exophthalmic 
goiter In nineteen cases, death was said to be due to th 3 rotoxicosis, m the 
remaining three cases pneumonia was the stated cause of death H 3 ’perplasia of 
the thvmus, as well as generalized b'mphoid h 3 'perplasia, was found m ever 3 
case These individuals belong to a distinct diathesis, the so-called “Grav'cs’ 
constitution (Warthin) ” Walter M Simplon 


Significance or Kidnev Ineii trations in the Gross Pathological Diag- 
nosis OF Lv mphoblastoma C H Fortune, Contributions to Medical 
Science Dedicated to A S Warthin, Ann Arbor, George Wahr, 1927, 
pp 221-231 

Fortune lav'S emphasis on the value of grossb' visible b'lnphoblastomatous infil- 
trations of the kidney in differentiating lymphoblastoma from Hodgkin’s disease, 
generalized lymphoid h 3 perplasia due to infection or metastatic carcinoma L 3 nnpho- 
blastomatous infiltrations of the liver occur with almost equal frequency, but the 
renal changes are more easib'^ recognized on gross inspection Most characteristic 
IS the focal t 3 ^pe, in which the lesions are usualb’- cortical and are seen as circum- 
scribed, whitish, firm areas when the fibrous capsule is stripped back In some 
cases, the infiltrations are more diffuse, resembling the “large white kidne 3 ” of 
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nephritis On section, there are often found pale, firm streaks m the labyrinthine 
areas, running radially and more or less clearly differentiated from the surrounding 
kidney substance Walter M Simpson 

Aberrant Pancreatic Tissue, an Analysis or 150 Human Cases with a 
New Case Walter M Simpson, Contributions to Medical Science 
Dedicated to A S Warthin, Ann Arbor, George ^^'■ahr, 1927, pp 435-459 

Simpson reviews the world’s literature concerned with aberrant pancreatic 
tissue, and summarizes 150 cases in tabular form An additional case of pancreas 
accessorium associated with aberrant Brunner’s glands in the stomach wall, mis- 
taken clinically for carcinoma, is recorded The mucosa overlying the pancreatic 
tissue was intact and showed a distinct central funnel-like umbihcation, lined by 
t 3 -pical duodenal mucosa, toward which the laige excretory ducts converged The 
pancreatic lobules were most abundant in the subserosa, while the ducts were found 
in large numbers in ^^he muscularis, simulating the microscopic picture of adeno- 
myoma or mfdtratmg adenocarcinoma Many islands of Langerhans were found 
lying free in the muscularis, widely separated from the pancreatic acini In 
the ducts was a finely granular albuminoid precipitate, similar to that seen m the 
pancreatic ducts proper, giving probable evidence of functional activity The 
developmental genesis of these misplaced nodules is discussed in detail, together 
with a discussion of the frequent association of accessory pancreatic tissue with 
diverticula of the stomach, duodenum, jejunum or ileum Emphasis is placed on 
the growing interest in aberrant pancreatic tissue because of the frequency with 
which they are mistaken, clinically and roentgenological ly, for neoplastic growths 

Author’s Abstract 

Experimental Edema as an Aid to Histopathologic Studies S R Hay- 
thorn, Contributions to Medical Science Dedicated to A S 
Warthin, Ann Arbor, George Wahr, 1927, pp 491-501 

Edema, when produced artificially m connection with specific experimental 
lesions, may serve as an aid m studying the cells taking part m the reactions under 
investigation Its mode of action is that ot flushing the tissues with fluid and 
relieving the pressure of surrounding elements so that the cells become separated 
and may then be subjected to individual examination It is especially useful 
when used together with special technical methods designed to bring out cell 
characteristics 

Haythorn found the procedure useful in studies on anthracosis, the identification 
of pigment phagocytes, the histogenesis of the tubercle and on the origin of the 
Langhans giant cell The author is of the opinion that the method probably 
possesses a wide field of application 

Walter M Simpson 

Invasion of the Skull by Dural Tumors J Taylor, Brit J Surg 16 6, 
1928 

One may regard the dural tumors as growths of slow spread, local malignancy 
and occasional metastasis Their powers of malignant infiltration are seen in 
their invasion of the coverings of the brain, but only in rare instances do they 
cross the arachnoid spaces to penetrate the brain itself This last character of 
failure to cross the arachnoid they share with grow'ths arising m the brain, 
which do not commonly invade the dura They aie exactly paralleled in both 
their main varieties by the periosteal sarcomas of the long bones, the difference 
between the dural and periosteal growths being found in the degree rather than 
in the fact of mahgnancj m the latter The observations given in this communica- 
tion certainly m no waj indicate the arachnoid as the source of origin of these 
tumors, nor, it should be pointed out, do thev deny such a possibility, because it 
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has been shown that malignant growths of divers characters ina} result in identical 
bony changes, provided they invade the appropriate layers of the bone and peri- 
osteum These observations, however, undoubtedly show that the normal prolifera- 
tion of the arachnoid into the substance of the dura has no special and unique 
influence on the form of the growth Thev further suggest that the form and 
spread of the tumors are related to the function of the dura as a periosteum 
rather than as a covering for the brain In the presence of the exhaustive labors 
that have been devoted toward the determination of the tissues fiom which the 
dural tumors arise, the writer does not feel qualified to express Iiis opinion on this 
subject He rather wishes to emphasize that the facts of their form and growth 
are those here described, that if these are critically examined, the dural tumors, 
whatever their origin, take their place naturallv among the more commonplace 
pathologic processes Thus the attribution to them of characters special and 
unique is w^arranted neither by clinical nor bj pathologic facts 

\lTIIOK’S SeJIVtAKV 

Urethral Div^erticui^a T B Mouat, Bnt J Surg 16 51, 1928 

Urethral diverticula mav be congenital or acquired, and tlic causes of the 
acquired varietj var> in the different portions of tlie canal In the prostatic 
urethra, pouches of this kind are most commonlv acquired from the gradual 
increase m size, and communication with the urethra, of a sac or sacs containing 
calculi which formed in the gland substance In a second and less common varietj 
of acquired diverticulum, the prostatic urethra maj graduallv become distended to 
form a smooth walled sac as the result of a lodgment of a stone or stones in that 
portion of the canal As rarer causes of prostatic pouches, it has been suggested 
that cjsts or abscesses of the gland substance might burst into the urethra and 
persist as acquired diverticula communicating with the cainl In the anterior 
urethra acquired div erticula arc much more common 1 he causes arc principallj 
trauma of various kinds and periurethral abscesses Illustrated cases are presented 
Regarding the composition of urethral and para-urethral stones it is agreed that 
stones formed in the prostatic substance arc composed of calcium phosphate, 
calcium carbonate and organic material, and that anv of the ordinarv kinds of 
calculi inaj'^ descend the urinary tract to lodge secondarilv in the urethra The 
composition of stones found primarily in urethral diverticula is under considerable 
discussion, as some writers state that such stones must necessarily be wholly of 
phosphates, w'hereas others do not see anv difficultv in assuming that other than 
phosphatic calculi may be found in situ Hvthvx X Crohn 

Div erticui osis of the Afplxdix axo Psludoviv xoma Peritoxli A J 
Gardham, C C Chovce and M Randvll, Bnt J Surg 16 62, 1928 

The case reported is that of a diverticulum, the size of a pea, attached to 
the antimesentenc border of the appendix klicroscopicallj , the diverticulum pro- 
trudes through a cleancut gap in the muscularis, and consists of a single laver of 
mucous membrane with a cov^ering of granulation tissue, a little fibrous tissue 
and a few muscle fibers Gardham notes from the literature that div’crticula of 
the appendix frequently appear to lead to pseudomyxoma of the peritoneum The 
diverticulum is found as a result of the destruction of a small area of the muscle 
coat of the appendix by interstitial abscesses during an attack of appendicitis 
When the condition subsides without inv'olvement of the mucous membrane, a 
diverticulum results If the diverticulum perforates in cases m wdiich the inflam- 
mation subsides without leading to abscess formation, pseudonij oina peritonei 
ultimately develop A case of pseudomyxomatous evst of the peritoneum follow'- 
ing appendicitis is reported The cyst filled the w'hole space from the ascending 
to the descending colon laterally, and from the transverse colon to near the brim 
of the pelvis below The perforated tip of the appendix extended into the cyst 
The secretion of mucoid material, when the peritoneum becomes involv'ed, persists 
even after removal of the appendiceal or ovarian cyst 2^/vthan N Crohn 
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Staph\lococcal Suppurati\e Nephritis (Carbuncle of the Kidney) 
B M Dick, Bnt J Surg 16 106, 1928 

A review of the literature shows only twentj -seven cases reported The 
author adds three cases The chief characters of the lesion are an acute or 
subacute hematogenous infection of the paienchyma of one kidney by Staphylococcus 
auicus, the onset of which is frequently preceded by some trauma to the organ 
The source of origin is most often a skin lesion, such as a whitlow, boil or 
carbuncle The appearance of the kidney varies according to the stage of involve- 
ment, the most constant observation is that of multiple areas of necrosis or 
suppuration confined to one area of the substance of the kidney Fusion of the 
suppurative foci gives rise to a honeycomb-like necrotic cavity or a circumscribed 
encapsulated abscess and a localized enlargement of the affected area A peri- 
nephntic abscess may result, but rupture into the renal pehis is unusual Only 
in one recorded case was the infection bilateral Nathan N Crohn 


Caecification of the Gallbi adder J J Robb, Bnt J Surg 16 114, 1928 

Calcification of the gallbladder is accompanied in 90 per cent of cases by gall- 
stones The author describes his specimen to be about the shape and size of a 
large walnut The serosa was fibrotic, and could be stripped cleanly from the 
subjacent bony-like layer, the latter averaging 0 2 cm in thickness The mucosa 
was absent and was replaced by a layer of lime salts The author emphasizes 
the fact that the calcification of the wall was confined entirel}' to the parts sur- 
rounding the calculi and did not extend into the cystic duct The causal rela- 
tionship consists in the cons*-ant trauma of the muscular wall over the unyielding 
calculi This trauma is productne of degenerative changes Bacterial infection 
plays an insignificant part in this tjpe In the infective type which may be 
unassociated with gallstones, calcification may be the termination of chronic 
cholecystitis The process of calcification is differentiated from the deposition 
of calcium on the mucosa N Crohn 


Encephalo-Mvelitis in Virus Diseases and Exanthemata H M Turn- 
bull, Bnt M J 2 331, 1928 

Focal histologic changes extend from the cortex of the brain to the lumbo- 
sacral cord in postvaccinal encephalitis Acute changes noted in persons dying 
from fourteen to seventeen days after vaccination consist of slight intermittent 
infiltrations of the leptomenmges, chiefl 3 ' about the veins, with small and large 
IjTOphocytes, plasmacytoid and true plasma cells, large mononuclear leukocytes 
and endothelial cells The essential change consists of perivascular and marginal 
zones of demyelimzation which form wide sleeves, especially about the veins, and 
extend along their branches In the subacute type, the adventitial sheaths are 
distended wuth a mosaic of large fat granule cells Turnbull suggests calling 
the condition disseminated encephalomyelitis of the postvaccinal type, since it 
differs from poliomyelitis and lethargic encephalitis and belongs in a group char- 
acterized by demyelimzation as the disseminated mj^elitis of Westphal and 

disseminated sclerosis « ^ 

George Rukstinnt 

Ex'-cephalo-Mvelitis in Virus InfectiowS J McIntosh, Bnt M J 2 334 
1928 

Two theories are advanced to explain the occurrence of postvaccinal encephalitis 
first, that the disease is vaccinal in origin, and second, that it is due to the 
presence of dormant virus stimulated into activity by vaccination, which virus 
may be that of poliomyelitis, lethargic encephalitis, herpes febrihs or some unknown 
virus The arguments McIntosh uses to support the first theory are as follows 
Intracerebral inoculations of neurotropic strains of variolous lymph produce an 
encephalitis in rabbits presenting the main histologic characters of postvaccinal 
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encephalitis Intra\enous injections of ncuiotropic strains of vaccinia produce 
focal lesions in the internal organs similar to those found at times in cases of 
postvaccinal encephalitis and in variola He reports the failure to produce any 
of the known virus infections of the central nervous system bj animal inoculation 
with material from postvaccinal encephalitis The occurrence of a similar cerebral 
lesion IS reported in a case of encephalitis following smallpox 

GLOIlCr RbKSTIXAT 

PAI^^uI CALcrriED and Ossn ied Vaginai Corplsciis R Noli and C 
Pellandv, Ljon Cliir 25 452, 1928 

The authors find that calcified and ossified vaginal corpuscles are frequent, 
having observed them 100 times m three j’cars TJsuallj, symptomless and dis- 
covered only accidental!}, the} are occasionalh painful and cause dyspareunia 
The largest and most painful ones arc found m patients with ovarian disturbances 
due to postpuerperal ov^aritis or to genital aplasia following hv'sterectomv without 
conservation of the adnexa Local infection is of no importance in their pro- 
duction The location is remarkably constant, and it is definitelv lateral at the 
junction of the upper and middle thirds of the vagina The vaginal wall moves 
freely over them, and they can be easilv removed through a small incision Thev 
are usuall} single, but there may be two or three, in the latter case, one is always 
larger than the other tw'o The size nev'cr exceeds that of a small pea, and 
IS usually much smaller The form is regular, round or slight!} elongated, and 
the consistency is hard The microscopic appearance is constant a vascular 
fibrous capsule surrounding concentric lamellae of calcified material I his material 
shows the characteristics of boin tissue, with osteoblasts, bone marrow containing 
blood capillaries, and lymphocvtc and plasma cell elements The bodies resemble 
Pacini’s corpuscles and probably originate m degeneration of these sensorv organs 
There may be some significance in the relation between the calcareous degenera- 
tion of the sensor} end-organs and the attenuation of ovarian function frequentlv 
found to be associated with the process Blatrici R Lovett 

Xanthochromia or ClrerrospiiXai Fi uid ix Imants T P Garrmiax, Rev 
frang de pediat 4 483, 1928 

From the stud} of 196 specimens of cerebrospinal fluid from 135 new'-born 
infants, Garrahan concludes that xanthochromia of the cerebrospinal fluid is ph}Sio- 
logic in the new-born infant Onl} 20 of 177 specimens of cerebrospinal fluid 
from infants ranging m age from 1 to 10 dav’s were colorless The intensit} of 
the yellow coloration increases, as a rule, during the first few da}S and begins 
to dimmish m the second w'eek The presence of ev'cn large numbers of er}thro- 
cytes in the cerebrospinal fluid of new-born infants is normal The effect of 
birth trauma on the production of xanthochromia is not clear The }ellovv color 
of the cerebrospinal fluid of new-born infants appears to be due to bilirubin 
Van den Bergh’s indirect test almost alw'a}s gives a positiv'c result, and all 
new-born infants with icterus have a yellow cerebrospinal fluid Little is know'ii 
concerning the genesis of the xanthochromia of the cerebrospinal fluid of new-born 
infants It is not pathognomonic of meningeal hemorrhage 

Changes in the Vaginal Epithelium During Menstruation and Preg- 
nancy Karl Adler, Arch f G}nak 134 505, 1928 

The v^aginal epithelium is showm to undergo cyclic changes during the child- 
bearing age analogous to changes occurring in the endometrium The material 
vv as divided into three series that obtained from women m -the child-bearing age , 
during pregnancy — post partum and puerperium — and a control series from 
prepuberty and climacteric patients The cyclic changes were dependent solely 
on the ovarian function The upper zone of the stratified epithelium formed a 
differentiated layer which was the forerunner of a still more differentiated laver 
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of flat cornified cells The latter layer reached the height of formation during 
the premenstrual phase, but was absent immediately after menstruation This 
layer is termed “functionahs ” The cyclic functions were present in patients in 
whom only the uterus was removed During pregnancy the zona functionahs 
was especially well developed bj the second month, and was considered diagnostic 
Immediately after the delivery, this layer was found to be traumatized and partially 
removed, but during puerperium, when the ovarian function was held in abeyance 
and lactation amenorrhea was present, the “functionahs” layer was entirely absent 
During- childhood and climactarium this layer was likewise absent The author 
considered the ovarian hormone the basis for these changes ^ j 


Foreign Bod\ in Abdomen J J Genkin, Arch f klin Chir 151 646, 1928 

Following operation for cystic ovary, a movable swelling developed m the 
abdomen, which proved to be a chylous cyst of the mesentery containing a gauze 
tampon rolled into a ball 


Cerebral Hemorrhage in Young Persons Otto Marburg, Deutsche Ztschr 
f Nervenh 105 22, 1928 

Four cases of cerebral hemorrhage in i datively young persons are reported 
with no evidence post mortem of either cardiac disease or gross vascular changes 
The process was not one of diapedesis, as actual rupture of the vessel wall was 
seen Three patients suffered from gnplike infection shortly before the hemor- 
rhage, and Marburg found proliferation and swelling of the capillary and arteriolar 
endothelium He concludes that obstruction of the capillary bed resulted in an 
increased vascular pressure and rupture of a vessel Only one patient seemed 
to have abnormally thin vessel walls Grinker 


The Pathogenesis of Multiple Sclerosis H Pette, Deutsche Ztschr f 
Nervenh 105 77, 1928 

Two acute cases of disseminated encephalomyelitis and one of multiple sclerosis 
were studied clinically and anatomically It is concluded that both belonged to 
the same disease entity, which is caused by some specific neurotropic virus This 
conclusion is based on the presence of inflammatory reactions in the cords of 

Roy Grinker 


Pathologic Chemistry 


Chemical Analysis or Blood in Patients with Senile Cataract C S 
O’Brien and V C Me\ers, Arch Int Med 42 376, 1928 


In fifty- four patients with cataract, chemical examination of the blood gave 

essentially negative results, except for an increase of cholesterol in 54 per cent 

of the cases tt -n t- 

Hamilton R Fishback 


The Plasma Chlorides in Obstrlctiv'e Jaundice I S Ravdin and M E 
Morrison, Arch Int Med 42 491, 1928 

There is a constant depression of the plasma chloride value after ligation 
of the common bile duct and cholecystectomy After either cholecystectomy or 
ligation of the bile duct alone depression of the plasma chlorides was not found 

Hamilton R Fishback 

The Estimation of Silica in Tissues E J King, J Biol Chem 80 25, 1928 

A colorimetric method is described whereby the minute amounts of silica 
present in animal tissues may be approximated with considerable accuracy A 
tabulation is presented, indicating the concentrations of silica ordinarih found 
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in the lungs, livers and kidneys of healthy dogs and rabbits The normal silica 
content of lung tissue of the human being would appear to be about 0 02 per cent, 
becoming increased to values exceeding 1 8 per cent during silicosis 

Arthur Locke 

The Effect of Age ox the Total axd Combined Cholesteroi or the 
Blood Serum R E Shope, J Biol Cheni 80 141, 1928 


The Hvpercholesterolemiv of Fasting as Ixiluinced b\ thi Separate 
Administration or Fats, C VRBOH'i drates, and Proteins Ibid, p 133 


Cholesterol Esterase in A.mmai Tissues Ibid, p 127 

The blood contains, at birth, little cholesterol and no cholesterol ester The 
ester first appears, in quantitj, after the ingestion of colostrum and the commence- 
ment of the nursing period During this period the total cholesterol concentration 
rises rapidlj, reaches an earh maximum and then declines gradually with the 
approach of maturit}’^ The decline is more uniform and regular in the male 
than in the female 

Cholesterol does not appear to ha\c an% established function in the process of 
fat metabolism The cholesterol content of the blood is not notabh increased after 
maintenance of 48 hours on a diet consisting cxclusivelj of fat, nor is the hyper- 
cholesterolemia of fasting animals affected differently bj feedings of fat than by 
feedings of carbohjdrate and protein 

The cholesterol ester content of the blood decreases rapidlj after death because 
of the uncompensated activity of the h\drohtic enzjme, cholesterol esterase 

Arthur Locke 

Studies on the Composition or Him\n Milk M Bell, J Biol Chcrn 
80 239, 1928 

Consecutive analyses of the breast milk of eight} -eight normal women are 
reported The tables presented indicate that the ash and protein content of the 
milk steadil} decreases ounng the first few' da}s post partum, w'hile the fat and 
lactose content graduall} increases The influence of supplementary feedings of 
carbohydrate and fat on the composition and yolumc of the milk is discussed 

Arthur Locke 


Total Sugar of Blood and Urinl Tiil Hy drol\ zabi e Sugar or Blood 
M Everett and F Sheppard, J Biol Chem 80 255, 1928 


Leukemic blood contains more hydrolyzable sugar than normal blood, but not 
enough more to indicate the wdiite cells as its chief source The sugar is actually 
present and is not an anal}tical artefact It resembles, but may not be identical 
wuth, gl} cogen (The possible derivation of the sugar from the minute concentra- 
tion of glycoprotein known to be present in the blood appears not to have been 
considered) Arthur Locke 


Osmotic Pressure of Blood Proteins in Nepritis C L Cope, Quart J 
Med 22 91, 1928 

The technic of ^^erney has been employed by Cope to determine the cases of 
osmotic pressure of the blood plasma proteins in nephritis In nonedematous 
nephritis the protein osmotic pressure is unreduced, except slightly just before 
death, it may, hoyveyer, be higher than normal, though this rise is not necessarily 
associated yvith high blood pressure In cases of nephritis yvith edema, a definite 
fall in protein osmotic pressure occurs and this disappears coincidentally yvith the 
subsidence of the edema In cardiac failure, the protein osmotic pressure may be 
undiminished yy'hen edema is present, or may be found markedly loyvered in the 
absence of demonstrable edema 
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Creatinuria After Fractures M Hirst and C G Imrie, Quart J Med 
22 153, 1928 

Hirst and Imrie assert that creatinuria occurs after fracture of bones The 
amount of creatine found to be excreted m twenty-four hours in different cases has 
varied from traces to more than 500 mg It disappears gradually from the urine as 
healing takes place and the patient is up and about The hourly rate of excretion is 
lowest at night This creatinuria has been observed in four cases of fractured 
femurs (all that were studied) , m some fractures of the tibia and fibula , in a case 
of fractures of the pelvis, and in a less degree in several, though not all, cases of 
fracture of the tibia alone Administration of thyroid gland increased the output of 
creatine threefold in a case of fracture of the femur The hourly rate of excretion 
was increased during each of the four periods into which the twenty-four were 
divided , this increase was most marked at night, when, without thyroid, the output 
was smallest , at other times of the day it was such that the maximum output was 
shifted from the morning to the evening so as to coincide with the maximum 
nitrogen output The increase m the output of creatine preceded any change m the 
basal metabolism or in the other nitrogenous constituents of the urine Creatine 
was not increased, and the uric acid showed only a slight rise A diuresis was 
observed m each case as a result of taking thvroid extract, it was most marked 
and sustained in the case of fracture of the femur, m which the creatinuria was 
also increased by taking the drug 

Microbiology and Parasitology 

Some Obsernatioxs ox the Dexelopment of Pulmonary Tuberculosis in 
Lower Animals as Compared axd Contrasted with Similar Lesions 
in Man Herbert Fox, Am Rev Tuberc 17 435, 1928 

The exact homolog of the history and anatomic development of tuberculosis 
in man is not found among the lower animals, so that great caution must be used 
in deducing trom animal experimentation how the human disease arises On the 
other hand, there is a strong similarity between tuberculosis in wild and in domestic 
Ungulata On the xvhole, it seems best to consider that each order of animal 
exhibits a receptivitj as a peculiarity Ordinate receptivity or susceptibility is a 
distinct feature of the disease tuberculosis Zoological family receptivity is like- 
wise important, perhaps more so than is ordinate Some families of primates are 
more susceptible than others, and this is also true in the families of the orders 
Cannvoia and Rodcntia Ungulata, to w'hich the domestic cow belongs, show 
the same type of morbid lesions in all the families, and it is believed that all 
families are about equally susceptible, even though some, T apii idac, have not 
been seen with the disease by the author Low'er animals behave in a definite 
manner when they meet the tubercle bacillus for the first time There is no true 
healing, as occurs in man Certain varieties of animals, the kangaroos, for example, 
do not seem to have receptivity for the bacillus In the face of the facts learned 
from animals, the thought that the human being reacts in a peculiar characteristic 
manner because he has a definite type of reactivity cannot be dismissed until the 
identical reaction of the domestic and wild bovine is explained Canuvoia react 
like human beings, certain primates react like youthful human beings and other 
primates do not react at all It seems, therefore, that the individual peculiarity of 
an order, family or genus must play a large role in the inception, development and 
result of tuberculous infection Infection earlv in life and recovery therefrom 
wall not explain chronic ulcerative tuberculosis in carnivors or chronic calcareo- 
caseous lesions in bovine, nor will it satisfactorily settle variations in dispositions 
in families of the same order It seems, therefore, that human phthisis is a specific 
txpe of receptivity for the bacillus and not the result of acquired immunity, and 
the calcarcocaseous morbid anatomy of bovine is peculiar to them, and so on 
through the groups These data aiso strongly support the thought that infection 
may occur at anv age and that the hygiene of animals must guard adults as 
well as young 

H J CORPER 
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The Reactions of the White Blood Ceils or the R\bbit on Inoclla- 
TiON WITH Leprosy Bacilli Edgar Jonls and W O Tirriii, Jr, 
Am Rev Tuber c 17 522, 1928 


Leprosy bacilli, when given in large amounts, stimulate the hematopoietic tissues 
of the rabbit to a teinporarilv increased production of both lymphocytes and 
monocjtes The stimulation occurs m spite of the fact that a definite infection 


of the animals did not occur 


H J CORPI R 


The Reactions of the White Bi ood Celis of thi Rabbit Following 
Inoculation with Smegma B\cnii Leo Sciiw \rt7, Tr , and R S 
Cunningham, Am Rev Tuberc 17 537, 1928 


The object of the eNperiments w’as to determine whether the reaction of the 
rabbit to smegma bacilli had any common factors with those seen after inocula- 
tion w’lth virulent tubercle bacilli The results are categorically definite in showing 
that there is at least one clearcut similant 3 in the two tjpes of infection, that is, 
the increase m the number of the monoc 3 tes of the circulating blood and tissues, 
and the modification of these in the direction of the so-called epithelioid cells 
That the smegma bacillus is not especiallv tONic is ampb indicated b 3 the long 
course pursued bv some of these animals without anv change m the blood counts 
how'ever, when sufficientlv large numbers of micro-organisms were injected the 
animals dee eloped niassne lesions of the lungs and other tissues and finally died 
from the effects of the lesion In stud 3 'ing the epithelioid cells it w'as noted 


that w^hile the bacilli had been phagocetosed in large numbers, most of them 
were surrounded by neutral red eacuoles, a possible beginning degeneration of 


bacilli 


H J CORPLR 


Tuberculous Infection or the Lung in Eari s Ineancy Jerome L Kohn, 
Am Rev Tuberc 17 565, 1928 


A case is presented of tuberculosis m an infant, aged 12 weeks, wdio wns 
probabL infected sin weeks before the onset The Pirquet reaction was positne 
at 12 weeks, and the first svniptoms appeared at 9 weeks of age The clinical 
picture simulated that ot obstruction bv a foreign bodv or thymic compression 
The development and recession of the disease was noted bv means of serial 
roentgenograms The primarv focus (Ghon) Vvas first observed when the child 
was 3 3 ears and 2 months old The source of infection vvas nev^er definite^ 
ascertained The prognosis of tuberculosis even m earh mfanev is not necessarily 
fatal This child developed normalh and vvas in eNccIleiit health more than five 


3 'ears after it first came under observ'ation 


H J CORPER 


Tuberculosis or the Anterior Medivstinal Lvmph Nodes Richvrd C 
Bucklev, Am Rev Tuberc 17 583, 1928 


Tuberculosis involving the anterior mediastinal lvmph nodes is uncommon 
Among 115 cases of pulmonary tuberculosis the author observed the condition 
in 2 cases, both of which were unusual In the first case one of the lymph 
nodes vvas attached to the parietal pericardium and had ruptured into the peri- 
cardial sac, and a tuberculous pericarditis resulted In the second case, which 
IS reported, the condition simulated an aneur 3 'sm of the aorta or a mediastinal 


tumor 


H J CORPER 


Modern Concepts in the Pathology oe Tuberculosis Man Pinner, 
Am Rev" Tuberc 17 601, 1928 

The author points out that it is not in the nature of this analysis to arrive 
at conclusions but notes that a few points, however, are clearly brought out 
1 The necessit 3 ’^ of a terminologic understanding is paramount 2 In human 
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pathologic changes, at least, the relation of allergy to immunity is obscure 3 The 
allergic condition of the host cannot satisfactorily explain the occurrence of pro- 
ductive and of exudative lesions at the site of reinfection or metastasis 4 
Productive and exudative lesions, immunologically speaking, are not necessarily 
antagonistic either may heal, and either ma} progress 5 Tlie immunologic 
conditions under which healing or progression occurs are not well understood 
6 Important, though not exclusive, factors which determine the productive oi 
exudative development of a lesion aie liypersensitiveness and resistance to bacilli 
and localization and dosage of bacilli, a number of secondary factors must be 
considered H J Corper 

Three Cases of Streptococcic Puerpervl Ixeectiox with Unusual 
Lesions John W Harris and J How-ard Brow'n, Bull Johns Hopkins 
Hosp 43 26, 1928 

Three unusual cases of streptococcic puerperal infection are reported 1 \ 

case of miliary abscesses of the uterine w'all in w'hich hysterectomy was performed 
and in which the streptococcus w'as recovered from the uterine cavitj 2 A case 
of postabortal, bilateral thrombophlebitis in w'hich the affected veins were ligated 
and m which identical streptococci were recovered from the uterine cavity and 
blood stream 3 A case of puerperal endometritis, extensive encapsulated peri- 
tonitis and embolic pneumonia in w'hich the same streptococcus w'as recovered 
from the uterus and from the peritoneal and pulmonary exudates The strepto- 
cocci found in these three patients were of three different strains, as shown by 
the differences in fermentation reactions According to Holman’s classification, tlie 
organism from the first case was Sh cplococcns injiequcn<; and those from the 
last two cases were St} cptococcii<; pyogenes Further differentiated by Brown’s 
classification, the first two streptococci were atypical members of the infrequens 
and pyogenes groups, while the last was a tjpical St) epiococeus pyogene’; 

Authors’ Summarv 

The Bacterial Content or the Vagina, and Uterus on the Fifth Day 
OF the Normal Puerperium John W Harris and J Howard Brow'n, 
Bull Johns Hopkins Hosp 43 190, 1928 

In thirty uteruses cultured on the fifth day of the normal afebrile puerperium, 
only ten were found sterile, but none contained streptococci Vaginal cultures 
taken at the same time showed the presence of aerobic and anaerobic alpha and 
gamma streptococci in twenty-four of the thirty patients, but the aerobic, beta- 
hemolytic streptococcus, wdnch is the etiologic factor in the majority of fatal 
cases of puerperal infection, was not present in any of the patients studied 

Authors’ Summara 

Experimentai Streptococcus Necrosis or the Liver R N N\e, J Clin 
Investigation 6 27, 1928 

Intravenous injection into rabbits of bacteria-free filtrates of a certain strain 
of St) eptococcus scailatviac resulted in death The toxin was relatively thermo- 
stable and could be neutralized by scarlet fever antitoxin It was found in only 
one of five strains of S sca)lat)}iae The most marked pathologic change in the 
killed rabbits consisted of areas of ijecrosis of the liver, similar to toxic necrosis 
of the liver seen in human cases Frequent mitoses in the suprarenals and kidneys 

suggested damage to those organs . , _ 

Author’s Summary 

Hadrolysis of Bacterial Protein During Latsis by Bacteriophage D M 
Hetler and J Bronfenbrenner, J Exper Med 48 269, 1928 

During the process of lysis by bacteriophage, there is an appreciable increase 
in the amount of free ammo-acid present in the culture The increase of free 
amino-acid is due to hydrolysis of bacterial protein 

Authors’ Summary 
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Toxin Production by Normal and bv Phage-Resistant Shiga Dysentery 
Bacilli Ralph S Mlckeneuss and Charles Korb, J Exper Med 
48 277, 1928 

The production of exotoxni and of endotoxin b> normal Slnga djscntcri' bacilli 
and by strains resistant to Laudman phage was found to be the same The 
presence of phage did not alter toxin production b} the resistant organism 

Authors’ Summary 

The Influence of Cholesterol on Experimental Iublrcuiosis Richard 
E Shore, J Exper Med 48 321, 1928 

Cholesterol, administered intraperitoneallj' in these experiments, definitelj pro- 
longed the lives of tuberculous guinea-pigs when the infection was of an acute 
tj"pe produced by inoculation wuth a small dose of -Mrulent human tjpc organisms 
Intraperitoneallj" administered cholesterol did not definitely prolong the lues of 
tuberculous guinea-pigs w'hen the infection was of the chronic tj'pe produced 
bj" the injection of a small dose of human type tubercle bacilli of rclativelj" low' 
\irulence, or w'hen the infection was more acute ow'ing to the injection of a large 
dose of organisms of low' viiulencc It had no beneficial effect on an acute 
tjpe of infection produced bj the bovine type organism Cholesteryl chloride, 
cholesterj'l toluide, cholesteryl anilide, sodium cholesterol sulphate and quinioe 
cholesterj late did not sigmficantlj prolong the lives of tuberculous guinea-pigs 
Sodium cholestervlate, in optimal dosage, defimteh prolonged the lues of tuber- 
culous guinea-pigs There w'as a significant shortening in the duration of life 
of tuberculous guinea-pigs subjected to the trauma of intraperitoneal injection and 
repeated handling as compared w'lth tuberculous giunca-pigs that were not handled 
or traumatized bj intraperitoneal injections Author’s Summarj 

Reciprocal Effects oi Cox'comitvxt Ixiectioxs Louise Pi arcl, J Exper 
Med 48 363, 1928 

An experiment is reported m which was studied the effects of a concomitant 
vaccinal infection and of vaccinal iinmunitj on the reaction to s\phihs in rabbits 
induced bj' mtracutaneous inoculation The results obtained showed that the 
reaction was modified bi both conditions A caccinal infection initiated at the 
time of syphilitic inoculation w'as associated with a defensne reaction of lessened 
efficiencv, the ensuing syphilis being more severe than m control animals A 
state of vaccinal immumtj present at the time of sj'pluhtic inoculation was 
associated with a reaction of heightened efliciencj', the ensuing sjphilis being mild 
These results are m harmony w'lth those obtained m other experiments in which 
the mtratesticular route of sjphilitic inoculation was emplojed 

Author’s Summary 

The Action or the Levaditi Strain or Hi rpes Virus and or Vvccine 
Virus in the Guinea-Pig Peter K Olitskt and Perrin H Long, 
J Exper Afed 48 379, 1928 

Repeated intraperitoneal injections in guinea-pigs of the Levaditi strain of 
herpes virus do not cause any evidences of infection, j'et induce immunitv to strong 
strains of herpes virus Authors’ Summary 

Studies on Indifierent Streptococci C H Hitchcock, J Exper Med 
48 393 and 403, 1928 

Serologic studj' of a large number of strains of indifferent streptococci has 
revealed the existence of a large homogeneous group to which the designation 
tj'pe 1 has been applied It is recognized that members of tvpe 1 are not necessarilv 
identical, and that further division into subtj'pes maj be feasible All strains of 
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type 1 ferment inuhn and salicm The remaining strains are referred to as belong- 
ing to group X They are distinguished only by their failure to react strongly 
with type 1 serum While at present this group must be regarded as quite 
heterogeneous, further work may reveal the presence of other as yet undefined 
types now included within its limits The organisms of this group vary in their 
fermentative reactions with both inulm and salicm Indifferent streptococci occur 
in comparatively the same abundance in the throats of patients suffering from 
rheumatic fever or early in convalescence from the disease as they do in those 
who have recovered from the disease, or m those of patients suffering from other 
diseases There is a slightly increased incidence of these micro-organisms in the 
throats of hospital patients as compared with those of normal persons Type 1 
occurs with comparatively equal frequency and abundance in the throats of all 
four classes of patients studied Author’s Summar\ 

Further Experiments with the Intradermal Pneumococcus Infection in 
Rabbits Kenneth Goodner, J Exper Med 48 413, 1928 

The analogy between intradermal infection m rabbits with pneumococcus type 1 
and human lobar pneumonia is emphasized As this disease progresses, the amount 
of antiserum necessary for cure progresses definitely as if there occurred a progres- 
sive accumulation of some toxic or antagonistic substance The effect of anti- 
pneumococcus serum in intradermal pneumococcus infection in rabbits ma> prove 
to be of value m standardizing antipneumococcus serum Rabbits that recover 
from the normal course of intradermal disease have a pronounced but not permanent 
immunity Immunity may also be conferred by single and multiple vaccination 

Author's Summary 

The Role or Streptococci in Experimental Poliomyelitis of the 
Monkey Perrin H Long, Peter K Olitskt and Fred W Stewart, 
J Exper Med 48 431, 1928 

The results of the experiments point to the introduction of streptococci as 
contaminants into cultures during the grinding of tissues It was found that while 
streptococci in some cultures occurred in pure growth in others they were mixed 
with other ordinary bacterial forms which also often were found in pure culture 
An> etiologic relation of the streptococci to poliomyelitis could not be determined 

Authors’ Summary 

Studies of Acute Respiratory Infections W C Noble, Jr , and D H 
Brainard, j Prev Med 2 313, 1928 

In healthy persons, an anaerobic gram-negative coccus identical with or similar 
to If gaaogenes occurred so frequently as to constitute part of the normal flora 
of the nasopharynx, it was often found in large numbers and was twice the 
predominating species A gram-negative bacillus was encountered in one healthy 
subject, but only in small numbers In colds the gram-negative coccus occurred 
with little change in frequency, but with an average percentage incidence slightly 
above that observed in healthy persons Four gram-positive cocci were isolated 
from three subjects and two gram-positive bacilli from one Three other species 
of gram-negative bacilli were found, all differing from the organism encountered 
m the normal subject The gram-positive cocci and the gram-positive and gram- 
negative bacilli occurred infrequentlj^ and in small numbers 

Authors’ Summary 

Emp\ema in a Child Three Days Old Gladys H Dodds, J Obst & 
Gynec Brit Emp 35 131, 1928 

A primipara having a moderately prolonged labor and membranes ruptured 
six hours prior to delivery gave birth to a 8j4 months, poorly developed child. 
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weighing 2,600 Gm The child became progressively worse and died after eighty- 
seven hours Free pus was found in both pleural cavities, and the culture showed 
a mi-ved growth of pneumococcus and staphylococcus The lung showed extensive 
pneumonia Among other factors, the prolonged period of ruptured membranes 
IS considered as a source whereby the organisms in the vaginal tube arc allowed 
free access to the fetus, thus permitting aspiration by the fetus 

A J Koiiak 

Pulmonary and Bronchial Giand 'i uhlrculosis in lNrA\c\ and Child- 
hood P F Armand-Di I II I L and C Llstocquoi, Tubercle 9 359, 1928 

Tuberculous bronchial glands are alwa\s enlarged These enlargements fre- 
quentl}" occur in the middle of the mediastinum Their shadows can rarel} be 
observed in the x-raj plate because they are iisuallj masked bv the shadow's of 
the heart, aorta and the superior vena cava The so-called pcnhilar shadow's 
are not produced bj the glands, for these can give rise onl\ to jiixtatracheal 
shadows The primarv inoculation (chancre d'nioculation) demonstrable in nearlj 
every case after patient search of postmortem sections is only cxccptionallj detect- 
able in the x-ra\ picture A good x-raj plate (a fluoroscope is insufficient) ma^ 
reveal the presence of mihar\ tuberculosis carlj in the course of the disease, often 
before any other characteristic signs or svmptoms ha\e appeared Pictures taken 
during the earlj stages of the disease mae show localized lohar shadow's persisting 
for months 'kn almost identical shadow can be gnen In primarv hepatization, 
secondary hepatization caseation and even bv splcnopneumonia, while sections show 
that what maj have been considered a perihilar condensation m rcalitj corresponds 
to the first stages of a lobar bronchopneumonic invasion Roentgenography, in 
series, shows that in some cases the shadows can progrcssivclv disappear, even 
though It has been possible to demonstrate tubercle bacilli m the sputum The 
cases in which healing occurs are rare, and progression is common 

H J CORI’LR 

Intestinal Tubercllosis M J Stewart, Tubercle 9 409, 1928 

There are onlj two important varieties of intestinal tuberculosis one secondarj 
and usually a complication of pulmonarv phthisis, the other, hjperplastic tuber- 
culosis, apparentl}' m most cases a primarv infection In typical examples, the 
pathologic process in these two lesions v'aries enormouslj Secondarv tuberculosis 
is- usually franklv ulcerativ'e and show's at the advancing margin the characteristic 
histology of the tubercle follicle with abundant giant cell 53 stems and caseation 
There is little reactive fibrosis, and the muscular coat is rarcb penetrated com- 
pletely As a rule the ulceration is widespread, extending upward and downward 
from the seat of election, the ileocecum In contradistinction to the h 3 perplastic 
type, secondarv intestinal tuberculosis rarclv' giv'es rise to serious obstruction 
Strictures, when they occur, are often multiple, and are usually situated in the 
small intestine Primary hvperplastic tuberculosis of the intestine is rare in 
America and more prevalent in European countries The author reports tvv'entv- 
one cases of his own in which the treatment vv'as surgical The lesion is essentiallv 
proliferative, and ulceration, while often or even usually present, is not as a nile 
the conspicuous feature which it is in the secondary type The walls of the 
affected portion of the intestine become greatly thickened and hardened, all coats 
being involved Of the twenty-one cases, eighteen were histologicallv' tuberculous, 
two showed tubercle follicles only in the associated lymph glands, while in one 
tuberculosis was entirelv absent Hv'perplastic tuberculosis is a disease of the 
ileocecal region , it is usually confined to the last foot of the ileum, the ileocecal 
valv'e, the cecum or the ascending colon, any or all of which may be involved 
Stenosis is most frequent at the lower end of the ileum but occurs in the ascending 
colon Occasionally there is much epithelial proliferation, with the formation of 
true adenomatous polypi Occasionally, the appendix is involved Three factors 
are suggested m explanation of the peculiar tuberculous lesion in primarv hyper- 
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plastic tuberculosis (1) a fairly high grade of immunity , (2) infection by small 
numbers of bacteria, and (3) infection by bacteria of low virulence, in many cases 
bovine H J Corper 

Fusospirochetal Diseases or the Lungs David T Smith, Tubercle 9 420, 
1928 

Various studies indicate that pulmonary gangrene, most cases of pulmonary 
abscess, certain types of unresolved pneumonia, and bloody bronchitis, putrid 
bronchitis and chronic bronchiectases are not separate disease entities but different 
manifestations of infection with an anaerobic group of organisms acting in symbiosis 
This group of organisms include (1) spirochetes {Ticponcvia imaodcnhnut 
Ticponcina maci odcnlwm Spvochacta vnueulJ and Sp’i^ochacta bt onchialis) , 
(2) fusiform bacilli , (3) vibrios, and (4) cocci These forms are constantly present 
(1) in the washed pulmonary sputum and (2) in the pulmonary tissue at necropsy, 
and have been found (3) m the pulmonary tissues of animals dying of the disease 
transmitted to them by injection of the sputum from patients with abscess and 
bronchiectasis Similar organisms are normally present in the gums of patients 
with pyorrhea, and these pyorrhea organisms will produce typical pulmonary 
abscesses when introduced into the trachea of mice, guinea-pigs, rabbits or dogs 
The patients’ own gums are probably the most common source ot infection, although 
infection of the pharynx with Vincent’s angina may be a source of danger to 
others as well as to the patient Rest m bed, postural drainage and arsenical 
therapy in the early stages, and skilful surgical intervention in the resistant cases 
will produce a fairlj good percentage of cures Proper oral hygiene is the most 
important preventive factor pj j 

Yeasts and Sprue F P Mackie and G D Chitre, Indian Medical Research 
Memoir 11, Supplement to Indian J M Research, 1928 

In Bombay, M psilosts (Ashfordi) has been found present in 40 per cent of 
cases of sprue , it has been found in similar frequency in intestinal diseases (not 
sprue) in other miscellaneous diseases, and in healthy men and animals , there 
is no evidence to shov/ that it, or aiw other of the yeasts studied, has any causative 
relation to sprue Authors’ Summary 

Experimental Nocardiasis Piero Redaelli, Bol dell ’Institute Sieroterapico 
Milanese 7 121, 1928 

The author, making use of Nocatdia sanfclicci N Sp , studied the primary 
infection and the cellular factor of natural immunity in receptive animals (guinea- 
pigs, rabbits), in less receptive animals (dogs) and in refractory animals (fowls) 
In receptive, less receptive and refractory animals, the method of the develop- 
ment of the inflammatory process is the same It is possible to distinguish clearly 
the duerse moments of the process of reaction, at first of an exudative character 
and which culminates in the formation of the characteristic and typical nocardiac 
granule The stages through which the parasite passes are different just as the 
moments of the inflammatory reaction of the organism are different The inflam- 
matory productive phenomena are accompanied by degenerative processes 

The fundamental difference between cellular defense in receptive, less receptive 
and refractory animals lies in a more ready reaction on the part of the less receptive 
and refractory organisms, in the acceleration of the rhythm during development of 
the different periods of the inflammatory process, m a more rapid attainment to 
that stage in nhich the specific sj'stems of defense are developed and, therefore, 
m a more rapid exhaustion of the disease in refractory animals and in the passage 
of the disease to the chronic state m animals which are less receptive 

A J Salle 
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The Changes of Neutrophile Granules in Infectious Diseases Antoine 
Sandels, Jahrb f Kinderh 120 196, 1928 

On the basis of the demonstrations of Mominer that normal neutrophilic leuko- 
cyte granules disappear at a pn of 5 35 while those which arc formed by the influ- 
ence of the toxins of certain infectious diseases (scarlet fever, croupous pneumonia) 
do not, Sandels studied the character of the occurrence of such pathologic granules 
in instances of diphtheria, measles, grip, angina folhcularis, t>phus abdominahs, 
dysentery, tuberculous meningitis and influenzal meningitis In all of the acute 
infectious diseases, the “toxic’ granules made their appearance some time after tlie 
onset of the disease, reaching a maximum in from file to nine dajs In some 
instances as much as 80 per cent of the leukocytes contained these pathologic 
granules Sandels pointed out that a fall in the absolute count of the leukoC 3 tes 
goes hand in hand with an increase m the “pathologic granules ’’ He also obscried 
that there was a decrease in number accompanjing an increase in the sevcrit} of 
the disease and before death He regards them as the result of a physico-chemical 
process, a probable coagulation or precipitation of the neutrophilic protoplasm m 

the circulating blood t- 

I’KAXK R MeNNE 

AIetal Sait Therapv and Proph\iaxis i\ Tuhlrcli osis L E Waibum, 
Ztschr f Tuberk 51 209, 1928 

Rabbits were infected mtra\enously with 0 0001 mg of moist bovine bacilli of 
high virulence The metal salt thcrapj was started thirtj -three days following 
the infection The follow'ing metals and salts wxre tested Cadmium, manganese, 
“cadmium-complex,” cerium, barium, aluminum, lanthanum, molybdenum, platinum, 
beryllium, zinc, indium, silver, mercur>, arsenic, erbium, tungsten, ruthenium, 
selenium, gold chloride, sodium aurothiosulphate m large and small dosage, 4 
ammo-2 auro-thiophenol carbonic acid and sodium fliiond The best therapeutic 
action was found in cadmium and manganese Definite but less efTecti\e action 
was found m cerium, barium, aluminum, lanthanum, inoljbdeiuim and platinum 
All the other materials were not therapeutically active Similar experiments were 
performed on tuberculous guinea-pigs All animals, with the exception of one, 
died of tuberculosis Normal rabbits and goats w'erc treated wnth cadmium and 
infected later They all developed tuberculosis, but this was of a benign type 
and healed finally Guinea-pigs could not be protected against a later infection, 
but their natural resistance toward tuberculosis w'as defimteli increased 

AI\x Pinner 

Disinfection w'ith Formaldeiivdi in Aqueous Solution and in Gaseous 
Form in Tubercui osis E Bergin, Ztschr f Tuberk 51 306, 1928 

Tubercle bacilli were killed m sputum exposed to a highlj concentrated formal- 
dehyde w'ater vapor at a temperature of from 62 to 63 degrees for two hours 

Max Pinner 

The Number of Bacilli in Cultures or Tubercle Bacilt i W Blumen- 
BERG and H Wiemng, Ztschr f Tuberk 51 417, 1928 

Even suspensions of tubercle bacilli, w'hich are free of clumps, can be obtained 
by using a 15 molar solution of sodium oxalate to w'hich a sufficient amount of 
sodium carbonate is added to obtain a pn of from 8 5 to 8 7 The action of the 
sodium oxalate is due to two factors, namely, the decrease of surface tension and the 
precipitation of calcium compounds Suspensions prepared by this diluent w'ere 
counted in Burker’s counting chamber The counting was done m the dark field 
The entire apparatus and the solutions must be specially prepared so as to be 
completely free of formed elements with the exception of the bacilli Numerous 
counts indicate that the number of bacilli contained in 1 mg of moist bacillary mass 



ABSTRACTS FROM CURRENT LITERATURE 


345 


IS always above one billion and may be as high as four billions The number of 
individual cells depends on the nature of the strain, on the medium on which 
it IS grown and on the age of the colonj Max Pinner 

Investigation of Forms of B Coli Occurring in Man Otto Mikkelsen, 
Copenhagen, Kandrup & Wunsch, Printers, 1927, Pp 150 In Danish 

The author studied 185 strains from the urinary tract of 180 patients as well 
as strains from normal feces No fixed relation was found between urinary 
infections and fermentative or serologic types of B coli It appears that certain 
definite fecal strains under suitable conditions may cause urinary infections 


Immunology 

Carroll G 


Bull and C M McKee, 


Respiratory Immlnitv in Rabbits 
Am J Hyg 8 477, 1928 

Observations are given which emphasize the fact that bacteria and their specific 
products readily pass through the mucous membrane of the upper air passages 
Systemic effects always were found to follow the presence of bacteria on the mucous 
membrane of the upper air passages in rabbits, although local effects were not 
always demonstrable 2 eek 


Respiratory Immumt\ in Rabbits G Howard Bailey and S C Cheng, 
Am J Hyg 8 485, 1928 

Injection into rabbits of heat-killed cultures of Bactcnnin lcpt<;cpticiini exerted 
a marked protective influence against that organism Rabbits with subcutaneous 
or joint abscesses appeared to be immune to mtranasal or pulmonary infection 
with that organism Previous carriers were more resistant to subsequent inocula- 
tion of the organism The results of the experiments varied in some instances 
as the ordinary mucoid strain of Bactcnum Icpiscphcnm or the virulent D type 

of that organism w'as used t-, „ 

Pearl Zeek 


Respirator-! Immunity in Rabbits C G Bull and C M McKee Am J 
Hyg 8 723, 1928 

Pneumococci are able to “settle,” live and multiply on the nasal mucosa of 
normal nonimmunized rabbits for only a limited time Immunized rabbits do 
not become carriers The carrier state ends with the appearance of antibodies 
m the body fluids 

Bacillus bionchxscpticus may be carried for a long time, although the carrier 
state stimulates the production of antibodies within a few days Immunized rabbits 
maj'^ readily become carriers 

The difference in the effect of immunity on the carrier state in the case of 
these two organisms is thought possibly to be caused by a difference in the nature 
of the antibodies stimulated by them ^ 

Pearl Zeek 


Pathogenesis and Recovera in Erysipelas T Francis, Jr, J Clin 
Investigation 6 221, 1928 

Skin reactions were studied m patients at intervals, and the blood m different 
stages of the disease was tested for toxin by injecting serum into the skin of 
susceptible and resistant persons Neutralization tests were made with the serum 
of patients and the specific toxin The results are regarded as indicating a 
tendency toward increasing reactivity of the skin during convalescence, the absence 
of a demonstrable toxin in the blood of patients in the acute stage of the disease, 
and the neutralization of erysipelas toxin the serum of most patients in the 
acute stage of the disease with the loss of this power during convalescence 

H R Fishback 
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Serologic Typls oi Ciostridium Tetam George E Collman and Janet B 
Glnmson, J Infect Dis 43 184, 1928 

The results of agglutinat:on and absorption tests indicate that there are at 
least nine distinct serologic types of Clostndimn ictani 

Authors’ Summart 


Rheumatic Fe\er 2 Allergic Reactions with \ Tomn-Prodlcing Strmn 
OF THE Nonmethemoclobineorming Stri ptococcus Isoiated from 
Rheumatic Fever Konrad E Birrhaug, J Infect Dis 43 280, 1928 

Guinea-pigs and rabbits sensitized to the nonincthemoglobin-forming strepto- 
coccus isolated from patients with rheumatic fever ma\ be rendered cutaneously 
hypersensitive to filtrates of cultures of this organism A brief period of specificity 
111 the sensitive state is recorded This period is shortly followed by a sensitive 
state that is nonspecific During this phase of the cutaneous reactions, the allergenic 
property of the filtrate can be nullified completely with specific antiserums After 
the end of the cutaneous allergy of this first phase, continued sensitization of the 
animals with living nonmethemoglobin-forming streptococci produces the reappear- 
ance of cutaneous allergj During the second phase, the reactions of allergy 
are nonspecific and the allergic principle of the filtrate is nonncutrahzable with 
specific antiserums For this phase, filtrates heated at 98 C for four hours are 
not inactivated as allergic substances Heterogencitj' m the cutaneous responses 
of patients with rheumatic fever to filtrates of the nonmethemoglobin-forming 
streptococcus and to certain strains ot SticptocoLCw; vindau’; might be evplained 
on the basis of prolonged sensitization to any one dominant strain of the non- 
hemolytic streptococci Desensitization of bacteriallj hjperallergic guinea-pigs 
and rabbits was accomplished during the second phase of cutaneous allergy by 
mtracardial or intravenous injection') of bacterial filtrates 

-Vltiior’s Summary 


Antigenic Analysis or Strmns oi Bach lus Ttniosts Lion C Ha\e\s, 
J Infect Dis 43 335, 1928 

The antigenic identity of strains of B has been studied bj' agglutinin 

absorption, complement fixation and bactericidal activity The greatest differences 
between strains were obtained by agglutinin absorption with fractional doses 
Complement-fixation and bactericidal tests indicated onlj minor differences between 
the strains tested 

Agglutinin absorption is probably the most sensitive method of bringing out 
differences in antigenic composition The results indicate that the method is more 
delicate than practical uses demand The suitability of a particular culture for 
the Widal test or for vaccine cannot be definitely determined b 3 ' means of these 
experiments, but they indicate that complement fixation and bactericidal tests 
conform most closely to the empirical evudence gained from practical application 

Author’s Summarv 


Bioi ogic and Seroi ogic Studies or Streftococcus Cardioarthritis 
W iLi iam a Kreidler, j Infect Dis 43 415, 1928 

The 107 strains of Sti cptococcus cafdio-arthnttdts studied, exhibited a marked 
uniformity m their biologic reactions All fermented dextrose sucrose, inulin, salicin 
and raffinose, none fermented mannitol Twenty-one strains (196 per cent) failed 
to ferment lactose and failed to produce acid in milk None liquefied gelatin or 
produced mdol 

Antigens prepared fiom each of the strains were agglutinated by a monovalent 
antiserum of N ca>dw-ai fltiiftdis in dilutions high enough to indicate that these 
strains fall into a definite serologic group and that group agglutinins play but 
a small part in the results obtained When the foregoing facts are considered. 



ABSl RACl S FROM CURRENT LITERATURE 347 

there seems to be reason for the belief that these micro-organisms biologically and 
serologically form a compact species of streptococci The failure of some of the 
strains to ferment lactose and the difference m the agglutinabihty of the strains, 
suggest that there may exist, within the species, immunologic subtypes of Sticpto- 
coccus CO) dio-at till ttidis Author’s Summary 

The Approximation of the Toxicity or Diphtheria Toxin in Vitro 
Arthur Locke and E R Main, J Infect Dis 43 420, 1928 
A simple, practicable method is reported, whereby the Lo titer of an unmodified 
diphtheria toxin may be predicted, in vitro, with an accuracy of from 85 to 
95 per cent The method is based on the use of a formula correlating the properties 
of toxicity and antitoxin-binding avidity It consists of a modified flocculation 
titration, wherein the latter property is evaluated in terms of Li titer and “unit 
flocculation time,” the results being converted into toxicity units by reference to 
the basic formula Authors’ Summary 


Sensitization and Immunization with Bacteriophace in Experimental 
Plague Arthur Compton, J Infect Dis 43 448, 1928 

Treatment of experimental plague by subcutaneous injection of a weak phage 
after infection is without an 3 ' curative effect The prophylactic use of such a 
phage, however, is occasionally attended by a partial protection, sufficient to prolong 
life but insufficient to save the animal The partiallj' protected animal does not 
die of phage-resistant, but of ordinary phage-susceptible, plague bacilli Better 
prophylaxis results from two interspaced subcutaneous inoculations of antiplague 
bacteriophage than from one Actually, after two inoculations of phage, at six 
daj's’ interval, 40 per cent of such highly susceptible animals as mice showed 
absolute immunity No immunity whatever, but instead increased susceptibilit}’’ 
to infection followed the prophjdactic use of stock vaccine under similar conditions 
Marked hjpersensibihty to infection (sensitization) attends a limited proportion 
of the animals undergoing phage immunization, their early deaths being apparently 
part of a process the end-result of which is the establishment of absolute immunity 
among a certain other proportion of the animals 

Weak phage, subcutaneously inoculated, is apparently suppressed by the tissues, 
in this respect recalling the suppression of a weak herpesencephahtis virus by the 
brain tissue of the rabbit or guinea-pig Failure to detect the presence of any 
active phage in the excreta and blood of animals exhibiting absolute immunity after 
phage inoculations, leads to the tentative conclusion that the immunity in question 
IS probably fundamentally antibacterial rather than protobic in nature 

Author’s Summary 


The Opsonification Test for the Rapid Identification or thf Strepto- 
coccus OF Scarlet Fever Katharine M Howell and Marie Werner, 
J Infect Dis 43 525, 1928 


Although the opsonification test for the identification of scarlet fever strepto- 
cocci IS not absolutely specific in our series, it nevertheless offers a rapid, valuable 

aid in the diagnosis of scarlet fever . , „ 

Authors Summary 


The Units of Protective Antibodv in Antipneumococcus Serum and 
Antibody Solution Lload D Felton, J Infect Dis 43 531, 1928 

A method is outlined for the standardization of antipneumococcus serum and 
pneumococcus antibody concentrate The unit is that fraction of a cubic centimeter 
of serum or antibody (or dilution) which will protect against one million fatal doses 
of an eighteen hour serum broth culture of such virulence that from three to ten 
organisms injected intrapentoneally into a mouse result in death in from thirt}- 
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SIX to fortj -eight hours In practice 500,000 fatal doses of organisms — 0 5 cc 
of 1 200 dilution of an eighteen hour serum broth culture in which from three 
to ten organisms, as estimated by the plate method, are present m a 1 100,000,000 
dilution of culture — are used against dilutions of test serum or antibodj in a 
geometric series By maintaining these units, the reciprocal of the dilution pro- 
tecting two of three mice represents the number of units m 1 cc of scrum 

^’^^'body Author’s Summary 

CojScentration or Pneumococcus Antibod\ Lloyd D Felton, J Infect 
Dis 43 543, 1928 

A method for the concentration of the protective substance m antipneumococcus 
horse serum has been giv'en Anhydrous sodium sulphate in 20 per cent concen- 
tration IS used as precipitating agent The usual technic for filtering and dial} /mg 
the “cake” is employed The contents of the sac, cuglobuhn, pseudoglobuhn 
and protectiv'e substance, are adjusted to />ii 4 6 to 4 8, at which point a precipitate 
is formed containing an inert protein (euglobuhn^) along with a quantit} of lipoids 
This precipitate is removed and the clear supernatant (pseudoglobuhn, protective 
substance, some euglobulm and albumin) is adjusted to />ir 6 8, and diluted 4 or 
5-fold with cold distilled water A. white precipitate is thrown down containing 
practicall} all the protective substance present in the original scrum This pre- 
cipitate dissoh'es readil} m sodium chloride, is high in protective power, and for 
intrav'enous injection, is practicall} free from sev'cre chill-producing characteristics 

Alihor's Slvimarv 

Immunoloc icAi Investigations on Tropicai Si’Rui in Porto Rico 
Chari Es Weiss and Francisco Landron, J Infect Dis 43 557, 1928 

The isolation of Momha piih'H'! from the feces is greath facilitated bv the 
use of glycerol and bile to inhibit the growth of common fecal bacteria With 
this technic the fungus has been obtained from a large percentage of both cases 
of sprue and control subjects M pulous grows in both liquid and solid mediums 
over a wide pn range with an optimum of pn 7 m infusion broth In liquid 
mediums of low pn, growth brings a progressive alkalmit} approaching pn 8, 
the apparent optimum for surviv'al These observ'ations are not m harmoii} with 
the idea that an increased acidit} of the intestinal contents favors the establish- 
ment of the fungus Intravenous injection of M p^ilo^tt kills rabbits m from 
a few minutes to forty-eight hours, the time depending on the dose In the later 
deaths visceral embolic lesions containing the fungus are found M albtcan<; 
and a cryptococcus of blastom}cosis act similarly M p^itosis and the tw'O related 
fungi contain endotoNins, which, however, are not hemolvdic and arc not specifically 
antigenic when tested mtradermally on immunized rabbits, cases of sprue and 
human controls A filtrable nonhemolytic exotoNin can also be demonstrated in 
each of the three fungi 

These observations do not support the theor} that il/ pulo^n is an etiologic 
factor in tropical sprue Authors’ Sumviarv 

The Prepvration of Antigenic Specific Substance from Staphylococcus 
Pyogenes Aureus H B Day, Brit J Exper Path 9 198, 1928 

Experiments are described in detail which prove that the specific substance 
from staphylococci is liberated in an active antigenic state Complete loss of 
activut} follows unless the free specific antigen is protected from the action of 
living cocci and their enzymes This destructiv^e effect is not immediate, so 
that It IS possible to obtain active specific substance, from staph} lococci under- 
going rapid autolysis, by methods which ensure prompt sterilization and cessation 
of further enzyme cleavage The best results are obtained by extracting staphvdo- 
cocci at a temperature which destroys enzvmes Author’s Summary 
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Immunity and Allergy in the Pathogenesis or Tuberculosis Allen K 
Krause, Tubercle 10 22, 1928 

The author discusses briefly m this article immunity and allergy in tuberculosis, 
and points out the manner in which allergy creates symptomatology as well as 
the fact that it leads to immune effects In every established tuberculous infec- 
tion we may think of every increase of intrafocal tubercle bacilli, or every 
conveyance of bacilli beyond their focal bounds as met by allergic reactions In 
the vast majority of countless instances the number of bacilli concerned are too 
small to lead to appreciable or sensible effects Their fixation, immobilization and 
perhaps partial or complete destruction are accomplished This end-result is con- 
ceived of as immunity Large numbers of bacilli originate more severe to florid 
reactions, when illness, pathogenesis, now features clinically the “effort” to halt 
the progression of bacilli (infection), that is, to accomplish again what will appear 
as immunity, if only the patient recovers from the illness It is further pointed 
out that fulminating tuberculosis is the expression of intense allergo-immune action, 
and that immunity and allergy are competent under average conditions 

H J CORPER 

Researches on the Resistance of Diphtheria and Dysentery Toxins to 
Different Hydrogen Ion Concentrations C Ionesco-Mihaiesti and 
A Damboviceanu, Arch Roumaines de Path Exper et de Microbiol 1 115, 
1928 

The destruction of these toxins by acid and alkaline solutions was not immediate 
Inoculations into gumea-pigs thirty minutes after preparation of the dilutions 
showed the limits between which diphtheria toxin maintained its activity to be 
pu 4 7 to 49 and 9 6 to 10 01 After twenty-four hours, the extreme limits of 
toxicity were 5 7 to 5 9 and 9 to 9 4 With dysentery toxin inoculated into rabbits, 
thirty minutes after preparation, toxicity was demonstrated between the limits of 
Pr 2 07 to 215 and 110 After twenty-four hours, a />n of 2 5 to 3 destroyed 
the toxin completely, while />n 3 to 3 5 caused attenuation The limit on the alkaline 
side could not be determined It appears that diphtheria toxin is more sensitive to 
the action of acids and alkalies than is dysentery toxin 

Interferometric and Chemical Demonstration of Abderhalden’s Serum- 
Ferments E Kuster and K Koulen, Fermentforsch 9 265, 1928 

The interferometric method has been suggested for the quantitative determina- 
tion of Abderhalden’s ferments m serum, but tlie results obtained so far has been 
irregular The authors investigated the hypothesis that there are at times ferments 
m serum which, through decomposition or hydrolytic splitting of added organic 
substrate, cause an increase m concentration which can be measured with the 
interferometer 

In sterile serum kept at 37 degrees, an increase m amino-acid nitrogen was 
demonstrated, but a certain increase in the interferometric value could not be found 
The addition of kaolin to the serum did not increase the natural autolysis, even 
after forty hours incubation Dialysis of serum against distilled water led to a 
stronger nmhydnn reaction in the dialysate than dialysis against physiologic 
solution of sodium chloride, but the increase was no greater than that occurring in 
serum kept in the incubator for an equal length of time The autolysis could 
be attributed either to ferment activity or to a physicochemical process 

Fresh and inactivated serums from pregnant and nonpregnant persons were 
mixed with placental substance, and the interferometric increase and ninhydnn 
reactions determined No constant differences between the serums were found 
Since decomposition m active and inactivated serums was frequently the same the 
splitting appeared to be to a great extent independent of ferment activity Further 
experiments supported the hypothesis of Pregl, that increase m concentration of 
the mixtures is partlj due to swelling of the added organic powder in the serum 
with absorption of water This effect could be avoided by allowing the swelling 
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to take place previouslj’’, according to a method described by Pregl Even after 
elimination of this source of error, the action of placental substance on serum 
revealed a frequent increase m nonprotcm nitrogen without relation to changes 
in the interferometric index Several serums with marked increase in nitrogen 
showed but little change in the interferometric value, and vice versa No constant 
relationship could be demonstrated between interferometric index and clinical diag- 
nosis, and no clinically significant results were obtained with this method 

The authors found further that organic substrates m alkaline buffer solutions 
and in serum effect a shift m pn toward the acid side Under these conditions, 
a part of the substrate went into solution, that is, a purely physical process 
took place g Lovett 

INHERITANCE OE Blood Groups K H Baulr, Klin Wchnschr 7 1588, 1928 

Bauer presents a theorj’^ of blood group inheritance, based on the coupling and 
the exchange of germinal factors Ihe term coupling of factors refers to the 
presence of different factors in the same chromosome The term exchange of 
factors refers to the breaking up of this coupling and the separation of factors 
that have heretofore always been transmitted together This occurs when there 
IS s}mapsis of homologous chromosomes, with subsequent separation, in which 
fragments of one became included in the other This theory explains the O 
and AB children of O X AB marriages, which Bernstein’s theory totally fails 
to explain, and wdiicli Dungern and Hirschfeld's theor\ w'ould lead one to expect 
in much greater numbers than the}' actually appear In 174 O X AB marriages, 
with 474 children, the latter w'ere found to be distributed among the blood groups 
as follow's O, 22, A, 216, B, 204, AB, 28 


Changes of the Blood in S\PHirjs F Klopstock, Klin Wchnschr 7 1896, 
1928 

The changes of the blood in sjphilis are caused b\ the iinasion of the spiro- 
chetes The peculiarity is that a hpoid combination of the spirochete and not a 
protein substance is the antigen which stimulates iininune substances 

Author's Summary 

The Significance of the Blood Group and or Plasmodium Sporulation 
ON the Type and Incubation Period or Malaria G Hope, Munchen 
med Wchnschr 75 1755, 1928 

With intravenous transfer of malaria into compatible recipient, there is an 
incubation period of foui days or less A longer period exists with incompatible 
bloods With the transfer of the quotidian type in the last half of the afebrile 
period, especially three or four hours before the chill, even though the bloods 
are incompatible there is no delay of the incubation period, but there is a tendenc\ 
to the tertian type of infection This is interpreted to mean that the injury caused 
by the agglutination of the red cells also affects the enclosed plasmodia 

E F Hirsch 

Auto-Iso-Agglutination H D E Mildlrs, Nederl Tijdschr v Geneesk 
72 4108, 1928 

In a patient with cirrhosis of the liver a severe internal hemorrhage made 
blood transfusion necessary The patient belonged to group O A donor w^as 
found in a brother whose blood group was the same, but when, before operation, 
the two bloods were brought together, agglutination took place Furthermore, 
the patient’s serum was found to agglutinate his owm blood cells Pseudo-agglutina- 
tion was thought of, but ruled out The patient’s serum w'as then tried out 
with the blood of other persons belonging to group O Agglutination took place 
in every case The examinations were repeated m a moist chamber at a tempera- 
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ture of 37 C Under these conditions the agglutinations no longer took place 
The transfusion was carried out and there were no untoward effects The patient 
was twice reexamined, two months and five months, respectively, after the trans- 
fusion The phenomenon of auto-agglutination was unchanged It was found 
m three other patients with cirrhosis of the liver, in one the blood cells were 
agglutinated by the ascites fluid as v^ell as by the serum 


Tumors 

Infectious Myxoma in Rabbits Joseph R Hobbs, Am J Hyg 8 800, 1928 

This condition, which resembles both an infectious process and a tumor growth, 
IS apparently caused by a virus which can be recovered from exudates in the nose, 
eyes and infected cutaneous tissue Infection is produced by rubbing the virus 
material over scarified skin, or by introduction of it into the nasal passages The 
virus IS filtrable through Berkefeld V filters, but not through Berkefeld N or 
Chamberland L5 or L7 filters The virus is present m the blood stream of 
infected animals It can be kept infective in pieces of myxomatous tissue m 
50 per cent glycerin in the icebox for at least a year The virus can be destroyed 
by certain chemicals and by radiation The response of tissue to infection with 
It IS peculiar to the virus and distinct from the response of tissue of the rabbit 
to infection with bacteria or protozoa Pfapt 7ffx 


Mule Spinners’ Cancer S A Henry, J Hyg 28 100, 1928 

The largest number of cases occur after a period of contact of from thirty- 
five to thirty-nme years (18 6 per cent), though as many as sixty-three years, 
or possibly more, may sometimes be necessary It is not essential that the exposure 
to the carcinogenic agent should be continuous, and the disease may declare itself 
long after the patient has retired from the industry Authors’ Summary 


Tumors of the Skin and Mammary Gland Caused by Pyrogenous 
Products of Cholesterol E L Kennaway and Basil Sampson, 
J Path & Bact 31 609, 1928 

The products obtained by heating cholesterol to about 800 C caused epithelioma 
of the skin m mice and a duct papilloma of the mammary gland in a rabbit 

Authors’ Summary 

Giant-Cell Tumors or Bone in a Fowl S L Baker, J Path & Bact 
31 657, 1928 

In this article, the author describes a giant cell tumor at the upper end of the 
tarsometatarsus of a fowl, which seems to be indistinguishable from the giant 
cell tumor found in human bones 


The Oxygen Tension Necessary for the Mitosis or Certain Embryonic 
AND Neoplastic Cells G Failing Wright, J Path & Bact 31 735 
1928 


In tissue cultures, the lowest oxygen tensions at which division of cells takes 
place are, for myoblasts of chicken heart, about 12 mm of mercurj’-, for cells of 
Jensen rat sarcoma, about 6 mm of mercury, and for cells of mouse carcinoma 
2146, about 3 mm of mercury, corresponding to 1 6, 0 8 and 0 4 per cent of oxygen 
at atmospheric pressure . , „ 

Author s Summary 


Chordoma or the Vertebral Column with Three New Cases D F 
Cappell, j Path & Bact 31 797, 1928 

Three cases of chordoma are recorded, in each of which the growth occupied 
an unusual site in the lertebral column, two occurring in the cervical and one 
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in the dorsal region One of these presented interesting histologic features which 
recapitulate in a striking manner the ontogenetic and phylogenetic cv'olution of 
the notochord, a brief outline of which is given The embryology of the notochord 
in the human subject has been studied, and certain aberiations of development 
have been observed which are in agreement with the observations of Peyron and 
of Linck and Warstadt Author’s Summary 

Chorio-Angioma Kari ALwra, Arch f Gjnak 134 482, 1928 

Chorio-angioma, hitherto described under various names, is not an uncommon 
tumor of the placenta, but nevertheless Mayer believ'cs that a “'routine studj' of 
placentas might uncov'er more of these tumors Thus the cause of abortions, 
prenatal deliveries, polyhj dramnios and certain unexplainable neonatal deaths, asso- 
ciated with this tumor, might be cleared up The growth consists essentially 
of a blood vessel tumor embedded m a connectne tissue matrix It is easily 
shelled out The parenchj'ma consists of a growth of blood vessel endothelium 
with typical capillary formations Ma}cr gives a detailed description ofr a case 
that came under his own observation and reviews the literature 

A J Kobar 

•% 

Medicolegal ^ 

Sudden Death i rom Jeliatish Poisomxg in Status Lvmphaticus H W 
Wade, Am J Trop Med 8 233, 1928 

A well developed, healthy joung man, with onh slight remaining evidences of 
leprosy, was working waist deep in the water of a mangrove swamp when he 
called out in distress to fellow workmen nearbj that something had bitten him 
He quickly collapsed, breathing with difficult}, and died within a ver} few minutes 
Wade could not find an} mark suggestive of a snake bite, or an} other abnormality 
except purplish (livid) markings ascribable only to contact with a large, long 
tentacled jell} fish The head was livid The lungs were distended and did not 
collapse, they contained much froth} serous material that had escaped from the 
alveolar capillaries The right side of the'hcart was full, and the blood was fluid 
and dark The viscera were congested, especially the kidneys, which showed 
parenchymatous injurv and albuminous material in the glomerular capsules The 
fatal outcome vv^as too sudden to be ascribed to the poisoning alone Definite 
evidence of status lymphaticus was found, and it is probably because of the peculiar 
unstabihty known to exist m this condition that the unquestionablv severe shock 
of the jelly-fish sting induced sudden death 


The Fate oi Morphine iNjLcrro Into the Ammae Body Y Tlruchi and 
S Kai, j Pharmacol & Exper Therap 131 177, 1927 


Morphine is not easil} destro}ed in the animal bod} In an examination of 
the entire bod} of rabbits into which it was injected from three to sixteen hours 
before, almost the entire amount was recov'ered In suspensions of liver, lungs 
and kidneys of rabbits outside the body, morphine w'as not destro}ed in four hours 
at 38 C Protection against the poison is aided by its storage (about 30 per cent) 
in muscles and by excretion Excretion from the blood into the stomach occurs 
before excretion into the urine, but after some hours the} proceed apace Taken 
through the liver from the stomach and bowel, the drug may follow the same 
route again 


In chronic poisoning, the amount stored in muscles is greater, and both excre- 
tion and the ability to destrov morphine are augmented In chronic morphine 
poisoning, the amount m the blood is larger than m acute poisoning It is present 
m plasma and blood cells in equal amounts In acute poisoning, as much as 
90 per cent may be recovered, but in chronic experimental poisoning in rabbits 
only about one sixth of the amount injected E R Le Count 
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E Long and F Naville, 


Occupational Disorders from Pneumatic Tools 
J de med de Lyon 8 577, 1927 

Observations are reported of the curious symptoms that are produced by the 
rapid vibrations transmitted to the bodies of laborers from pneumatic tools, and 
by the constant cold to the hands or other parts exposed to the blast of com- 
pressed air Five cases are described with nothing of moment not covered by 
a report from the Bureau of Labor at Washington in 1918, based on evidences 
of this occupational disease in 68 of 100 stonecutters examined The present 
report contains an especially interesting discussion of the legal interpretations of 
what constitutes an accident m different countries, and the need of greater 
uniformity One of the five patients was refused award for damages at three 
separate hearings, notwithstanding the fact that his symptoms persisted for three 
years after he changed his occupation Some patients have vasomotor disorders 
which simulate RaJ-naud’s disease E R Le Count 


Unusual Wounds of the Urinary Bladder HoRTOLO*iviEi, J d’urol 24 286, 
1927 

Abrupt, uncontrollable cessation of urination leading to efforts to urinate 
from twenty to twenty-five times a day, urination being easier when the patient 
was sitting or lying down, led to the discovery of an unbruised shrapnel ball free 
in the bladder and without incrustations The wound was received six years 
previously The symptoms began two years after the injury In another patient, 
the wounds of entrance and exit made with a revolver bullet healed without 
operative intervention After the acute svmptoms had subsided, the wounds were 
seen cystoscopically E R Le Count 


Disturbances or Liver Metabolism in Chronic Alcoholism P Buckler, 
Arch f Psychiat 81 280, 1927 

Many of the minor late effects of the poisonous action of alcoholic beverages 
are not outspoken disease requiring prompt medical attention They are vague 
symptoms, not present all the time, and in the beginning only one or two are 
evident They take the form of loss of attention, will power and initiative, 
inability to concentrate , lowered morale , illusion, and hypnogogic hallucinations 
They are commonly referred to under the general designation, chronic alcoholism 
A state of prepsychosis or of subdelirium is attained when such symptoms of 
impaired mentality are numerous and pronounced 

There are two views of the pathogenesis of this chronic alcoholism and of 
the more chnically definite delirium, psychoses and epilepsy which follow poison- 
ing with alcohol One explanation is that they are all brought about by action 
of the alcohol on the liver and hepatotoxins accruing from this action The 
other attributes them to generalized disturbance of metabolism and vitiated fer- 
ment actions caused by increased oxidation of phosphatides and the resulting 
^ketoacidosis 

Reports of a number of investigations have been made by Buchler One was 
a study of the blood in 105 patients, including observations made up to 1925 
The results of that examination are included with this report of changes in the 
blood of forty-five more patients, altogether 150 The evidence of damage, least 
in persons with the vague symptoms so conveniently disposed of as chronic alco- 
holism, steadily mounts as disease becomes more clearly evident clinically and is 
most marked with delirium and severe psychoses 

Fat splitting properties of the blood, said to be due to lipases formed only 
when the liver is diseased and not inhibited by quinine as are the lipasfes normally 
present, were found well developed in persons with the fewest symptoms, 667 
per cent as compared with the 100 per cent associated with psychoses and 
delirium In the poorlj defined chronic alcoholism, coagulation of the blood was 
slower, 20 9 per cent , with psychosis, 31 2 per cent , u ith delirium, 76 2 per cent 
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A third and valuable indication of pathologic disturbances was urobilinogenuria 
This condition, reduced to a percentage basis and sought in 140 patients, was 
39 3 per cent in simple chronic alcoholism, 48 7 per cent with psychosis and 81 2 
per cent when delirium was present 

Other disorders, such as diminished tolerance for galactose, a high serum 
bilirubin, toxic amines in the blood and hj’-percholcstennemia, were all more 
pronounced as the results of alcohol poisoning became more serious The bili- 
rubin content -was onl}'^ from 1 to 2 mg per hundred cubic centimeters of blood, 
Buchler explained this b}' the lower content of alcohol in the Hungarian wine 
\vhich was responsible for the conditions he studied When the beverage was 
largely brandy, other observers found from 4 to 6 mg of bilirubin The indica- 
tions of grave pathologic metabolism gradually disappear with recovery' from 
delirium, but in the alcoholic ps3choses thc3’' are more permanent A congenital 
abiotroph3" of the central nervous S3'Stem or an abnormal intolerance for alcohol 
are suggested for the few changes of the blood in 11 per cent of the patients 


with delirium 


E R Lr Count 


Abortion Wounds Winter, Deutsche med Wchnschr 53 1931 and 1976, 
1927 

This IS a long account of how wounds of the uterus are made b\ physicians, 
of the more and less dangerous instruments, of how such wounds ma3 be a\oidcd 
and of safel3 performed abortions Tlie article is mainly clinical But slight 
reference is made to the injuries inflicted 63 midwncs and yvorse bunglers, such 
as are encountered in mediocolegal yymrk There are interesting references to the 
literature — to the reports of 357 perforations m the practice of ninet3-fiye ph3Si- 
cians of Westphalia and the lower Rhine region, to 2 9 per cent of 443 perfora- 
tions being made y\ith the finger, to 134 cases during thirteen 3 ears — reported 
by one observer, etc The small curet is considered the most dangerous tool 
Nonpregnant uteri are less often, and those of yyomen manv times pregnant most 
easily, perforated Winter belieyes that perforations are made accidentally b3 
ph3sicians more often than 111 the practice of abortion Questions of malpractice 
and of criminal guilt are more common than cyer before, likeyvisc, the endeayor 
to secure monetar3" indemnification rather than legal punishment 

E R Le Count 


Chronic TRAuyiATic Edema R,yEscHKE, Klin Wchnschr 6 1763, 1927 

Chronic traumatic edema occurs at all ages, usuall3 iinoh'es extremities, may 
last a feyv hours or throughout life and has a yarving firmness Lymph accumu- 
lates in the tissues, and there ma3' be marked disease of the blood vessels, espe- 
ciall3 capillaries In the case reported, the right arm yvas affected folloyyung a 
crushing injur3 At one operation for the edema, the sympathetic nerves yvere 
dissected from the brachial artery, at another, all the fascia of the arm and hand 
doyvn to the finger joints yy'as remoyed Finally', the arm yvas amputated After 
this, bad neyvs caused syvellmg of the stump, but the edema disappeared yyhen 
the alarm proved groundless It yvas then learned that the patient, a man, 
desired the amputation to obtain indemnification and start a small business 

E R Le Count 


Myositis Ossificans Tevumatica M Strauss, Klin Wchnschr 6 699, 1927 

Four months after the dislocation of one hip, roentgen examination disclosed 
a mass of spong3' bone, extending from the great trochanter of the femur on that 
side up to the innominate bone It yyas in the muscles and unconnected yvith 
adjacent bone A large mass of metaplastic bone caused b3'- trauma, also located 
about one innominate bone, yvas described by Eben J Carey (T; Chicago Path 
Soc 11 356, 1923) This case yvas especial^' interesting because microscopically 
a change to sarcoma had occurred in a feyv places g Count 
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Pqlyneuritis Following Acute Thallium Poisoning R Greying and 
O Gagel, Klin Wchnschr 7 1323, 1928 

A widow, aged 30, attempted to commit suicide by eating, with bread, one- 
half tube of “Celiopaste,” containing a preparation of thallium, used as rat poison 
Two days later, she experienced anorexia and cramping sensations in the chest 
and toes Ten days later, the left patellar and achilles reflexes were lost, the 
left ankle and calf were hyperesthetic and the leg, when lifted, felt lifeless 
Excruciating pains in the extremities in five attacks lasting from a month to a 
week were noted during the patient’s five months’ stay in the hospital There 
was a loss of scalp hair on the twelfth day after poisoning and at irregular intervals 
short attacks of myocarditis The menses stopped for four months The note- 
worthy features of the examinations of the blood were white cells, 5,500, eosin- 
ophils, from 6 to 11 per cent, and lymphocytes, from 28 to 30 Gastric acidity was 
found to be free acidity, 6, and total acidity, 15 Experiments on small animals 
promise a polyneuritis following ingestion of a thallium compound 

George Rukstinat 


The Increasing Frequency of Postoperative Pulmonary Embolism J 
Oehler, Munchen med Wchnschr 74 1662, 1927 

This report was made at a meeting of surgeons of Northwestern Germany in 
December, 1926 The discussion {Zentialbl f Chu 54 939, 1927) supported 
Oehler’s contention that there has been recently a marked increase in the number 
of deaths from postoperative pulmonary embolism , Oehler and others believe 
this increase is due to the administration of various drugs intravenously Mention 
IS made of calcium chloride urea and of preparations supposed to lessen the 
likelihood of postoperative pneumonia Some of these contain calcium and, pre- 
sumably, promote coagulation of the blood But the increase m the number of 
deaths from these causes is not entirely postoperative, for Fahr of Hamburg 
reported an increase from the intravenous administration of remedies for such 
nonsurgical conditions as apoplexy and diseases of the heart and blood vessels 
During the years 1915 to 1923, Fahr found twenty-four deaths from pulmonary 
embolism in 1,200 postmortem examinations, with a percentage of from 1 to 4 2 
for each year (K/w Wchnschi 6 2179, 1927) In the period from 1925 to 1927, 
however, he encountered 146 in 1,800 postmortem examinations, and of these 
ninety-five were unconnected with operations In the discussion of Oehler’s paper, 
statements were made of a falling off in the number of deaths when intravenous 

medication was discontinued „ ^ _ 

E R Le Count 

Drowning from Water in the Ears Guttich, Munchen med Wchnschr 
74 1919, 1927 

Experiments were made with the vestibular caloric reaction in guinea-pigs 
and in swimmers bathing in an inside pool With the head out of the water, 
cold water in one ear causes swimming in a circle, especially when vision is 
obstructed With the head under water, a somerset-like tumbling may occur, the 
head pitching forward Such reactions may^ occur with the tympanum intact, but 
with perforated drum membranes they take place more readily and more promptly 
There is little likelihood that the nystagmus will occur while a person is swim- 
ming m still water with the head out The time under water in diving is 
usually too short for disorientation to become dangerous except when the ear 
drums are perforated With animals on land, a corkscrew-like rolling has been 

E R Le Couet 


The Medicolegal Significances or the Corpus Luteum or Pregnancy 
H Katz, Munchen med Wchnschr 75 1291, 1928 

A divorcee, aged 22, having had illicit relations, noticed that the menstrual 
period of June was shorter than that of May, the July period was absent 
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Because of pain in the lower part of the abdomen, she sought medical attention 
at a hospital A cyst of the right ovary was found on examination, and opera- 
tive removal was advised The enlargement of the uterus was about that of the 
second month of pregnancy The right adnexa, including the ovary with a C 3 'st 
the size of a pigeon’s egg and a well preserved corpus luteum, were removed on 
Julj 19 After nine days, the woman left the hospital and for five days there- 
after had pain and uterine hemorrhage Believing herself pregnant and wishing 
to have an abortion she went to Dr X, who repeatedly had come to the notice 
of the authorities because of the suspicion that he had performed abortions She 
reported to him that she was pregnant, and he, without furtlicr mquirj’, made 
intra-uterine manipulations When arraigned in court, he excused his uterine 
intervention on the basis that he believed a hj'datid mole was present Ihis con- 
clusion was reached because he thought the uterus was too small for a nine to 
ten weeks’ pregnancj’’, as the cervical canal was patent for a little finger, after 
little dilation, he had inserted, without trouble, a large curet and remoied from 
the cavum only small fragments of brown tissue 


The expert testimonj brought out that destruction or removal of the corpus 
luteum of pregnancy during the early^ months of pregnancy is likely to result in 
abortion, and lead to the acceptance of Dr X’s statements and his release b\ 


the court 


E F Hirsch 


Symmetricai Gangrene or tiii Fi et from Phosphorus Poisox'ixg H 
Rossier, Schweiz med Wchnschr 57 890, 1927 

As a result of melancholy, a young woman took 3 5 Gm of rat poison, except 
for a little adbommal distress and vomiting, she was able to perform her work 
as usual for four days The abdominal pain then increased, and a small degree 
of icterus w'as noticed On the fifth day, 1 per cent of sugar was found in the 
urine, that night, pain was noted m the feet w'hich were hot Pulsation in the 
arteries of the lower extremities w'as normal The next day, the great toes were 
livid and cold, and gangrene subsequently spread to other toes and the adjacent 
plantar parts Death occurred on the tenth day Phosphorus was not found 
chemically in material obtained from the body' after dcatli Comment is made 
on the failure to examine the \omitus and stools before death, and the arteries 
of the low’er extremities at the time of the postmortem examination There w'as 
no hypoglycemia, and the glycosuria follow'cd lowering of the renal threshold for 
sugar retention An increased case of lysis of the patient’s red cells m test tubes 
was also noticed Icterus became marked, death m coma resulted 

E R Ln Count 


Psychic Disturbances After Attempted Suicidal Hanging F Salinger 
and H Jacobsohn, Ztschr f d ges Neurol u Psychiat 110 372, 1927 

Different opinions have been advanced regarding the peculiar symptoms which 
follow strangulation by hanging in persons who have been found in time, cut 
down and brought back to life Before consciousness returns, convulsions usually 
occur, and in many persons these have been follow'ed by a transitory mama 
These symptoms have been accepted as results of the cerebral anemia The con- 
troversy has been mainly with the retrograde amnesia, emotional instability and 
symptoms of psychosis which follow return to consciousness and persist for days 
By some, these have been explained as hysteria and as unconnected with changes 
in the brain due to strangulation Others have maintained that all the symptoms 
originate in organic cerebral lesions 

In reporting a case w'lth symptoms lasting three days after the return of 
consciousness, the authors include an excellent review' of the reports of fifteen 
others, together with the explanations offered The presentation is conservative, 
but tends toward explaining everything by organic changes It seems safe to 
predict from the outcome of studies made of the brains of persons w'lth similar 
symptoms from carbon monoxide poisoning, that if the opportunity is presented 
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to study the brains of persons almost strangled to death, there will be little diffi- 
culty m accounting for all the symptoms Now and then, with carbon mono vide 
poisoning the approach to death is close and recovery protracted, and a wide 
range of manifestations of altered mentality and even dementia result In both 
conditions, there is deprivation of oxygen and probably poisonous action of sub- 
stances normally rendered harmless by the usual supply of properly oxygenated 
blood, or removed by the usual circulation of healthy blood 

E R Le Count 

Paralysis Agitans and Trauma E Henssge, Ztschr f d ges Neurol u 
Psychiat 110 796, 1927 

Paralysis agitans was first noted three months after a fall in one patient and 
six months after in a second One was 42 years old and the other 52, and they 
were not prematurely senile The tremors began on the side injured, and accounts 
of the injuries were thoroughly reliable Others have commented on the high 
ratio of trauma with this uncommon disease The back and forth play of ner- 
vous impulses between muscles and the central nervous system, the unusual 
demands on muscles to maintain equilibrium during falls and minimize injury 
and the terminal character of the arterioles m basal ganglions and other parts of 
the brain involved are given as reasons for a causal relationship 

E R Le Count 


Spontaneous Rupture of the Aorta During Labor P Bohnen, Zentralbl 
f Gynak 51 2398, 1927 


Death in labor, at the ninth month, from a spontaneous transverse rupture of 
the aorta, 2 cm distal to the aortic leaflets, is reported Marked arteriosclerosis 
and loss of renal parenchyma from chronic disease was noted According to 
Bohnen, there are only four similar reports m literature of rupture during labor 
According to different authorities, the blood pressure is increased from 60 to 


100 mm of mercury during labor pains 


E R Le Count 


Corrosion of the Urinary Bladder, Dilated Ureters and Renal Pelves 
Following Attempted Abortion R Andler, Zentralbl f Gynak 51 . 
2921, 1927 

Severe corrosion of the lining of the urinary bladder occasionally results from 
the injection of solutions through the urethra instead of into the uterus m attempts 
to produce abortion Chlorinated lime, soap with pepper and iodine have been 
used In Andler’s patient, about 20 cc of a concentrated solution of albumin 

acetate was tried The acute symptoms of corrosion lasted many months, and 

when they improved pain m both kidneys was noted, with tenderness and enlarge- 
ment of the right kidney Cystoscopic examination showed that the ureteral 

mouths were greatly enlarged and funnel-shaped, and roentgen examination after 
the injection of collargol disclosed marked dilatation of the ureters and renal 
pelves 

Mention is made of the reports of five other cases of corrosion of the bladder 
from efforts to cause abortion, with only one abortion actually produced, and of 
one corrosion as the result of a fear of gonorrhea With the corrosion of the 
vesical lining, it is believed that a paralysis of the muscles in the walls of the 
ureters at their lower ends occurs, and such systolic force as the bladder exerts 
dilates the ureteral orifices After this, the dilatation upward of the urinary 
passages takes place „ 

E R Le Count 
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Technical 


The Effect or External Temperature on the Sedimentation Rate of 
THE Red Blood Corpi’scles Murray B Gord\n and David J Cohn, 
Am J M Sc 176 211, 1928 


External temperature was found to exert an influence on the sedimentation 
rate of the red blood cells Higher temperatures accelerate the rate and lower 
temperatures diminish it, therefore, the sedimentation test should be performed 
under controlled temperatuic conditions Pearl Zeek 


The Phenoltetrachlorphthaleix Test or Liver Fux'ction in the Later 
Toxeaiias or Pregnanca Saul Blrmax, Am J Obst & Gynec 16 410, 
1928 

Berman concedes that this test has no practical value in late toxemias One 
hundred and eighteen cases were investigated In tw’entj convulsions occurred 
and m ten of these cases retention of the dje Of the six patients w'ho died 
only three retained any of the dye Nephritic and prc-cclamptic toxemias could 
not be differentiated by this test of dj'e retention The majority of patients with 
chronic nephritis did not show retention ^ j 


Bi ooD S Jkl Rabsox and L Jacobs, 


The Value or the Dia/o Test oi 
Arch Int Med 42 386, 1928 

The diazo test was positne m 7 of 415 consccutnc specimens of blood from 
a hospital ward, and in 40 specimens from patients AAith scAcrc cases of nephritis 
The test Avas positu'e in blood wnth a low creatinine content and negative Avith 
creatinine A'alues of 3 mg per hundred cubic centimeters of blood or more Uremia 
did not ahvaj's gne a positive test, cA'en m the presence of coma In one case 
in AA^hich there Avas obstruction of the kidney, the positne reaction became negatne 
on relief from the obstruction Hamiltox R Fishback 


The Dextrose-Tolerance Test Its Use in the Determination or the 
Severity or Diabetes Mellitus M Wisiinoesky, Arch Int Med 
42 443, 1928 

A 

The amount of glycosuria during the dextrose tolerance test docs not indicate 
the severit}’- of the diabetes The true criterion is found in the character of the 
blood sugar curve Hamilton R Fishback 


A Neav Clinical Test tor Tissue Thirst W A Thomas and E Andreavs, 
Arch Int Med 42 776, 1928 

On diab’^zmg normal blood serums against hundredth-normal hydrochloric acid, 
the absorbing poAver varied from 1 to 9 per cent Serums from patients AAUth 
nephritis, uremia and edema of cardiac origin gaA'e hydrophilic A-alues of from 
15 to 50 per cent This value may be due to some foreign protein m the blood 
or to some change m the colloid dispersion of the normal proteins of the blood 

Hamilton R Fishback 


Determination of Sugar in Cerebrospinal Fluid ba Benedict’s Copper 
Method Roger S Hubbard, Clifton M Bull 14 123, 1928 

There are rather marked differences between the spinal fluid sugar AAhen deter- 
mined by methods as different from each other as are Benedict’s copper and picric 
acid methods, but the differences are not as great as are those found m blood 
The copper methods of Benedict and Folm and Wu giA'e almost identical values 
when applied to spinal fluid, although there are marked differences m the results 
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when the same methods are applied to blood It seems probable, therefore, that 
there are nondextrose-reducing substances in blood, which either do not enter 
the spinal canal or which pass into the fluid only in relatively small amounts 
The range of reducing compounds m the spinal fluid is probably almost exactly 
the same as is that in blood, namely, 30 mg per hundred cubic centimeters, but the 
amounts are decidedly smaller This difference for Benedict’s copper method 
seems probably to be about 20 mg per hundred cubic centimeters The actual 
range of Benedict’s copper reduction method obtained under fasting conditions is 
probably from about 50 to approximately 80 mg per hundred cubic centimeters, 
although a concervative interpretation should be placed on results slightly higher 
or lower than these limits Interpretation of high values should almost certainly 
be made only in connection with blood determinations carried out on samples 
obtained at the time when the specimens of spinal fluid are taken Plasma studies 
should form a more satisfactory basis for such comparisons than do those on whole 
blood, because there are reducing compounds m the cells which apparently do not 
penetrate into the plasma, just as there are similar compounds which do not enter 
the spinal canal from the blood Author’s Summary 

Single Cell Technic A Presentation or the Pipette Method as a 
Routine Laboratory Procedure A H Gee and G A Hunt, J Bact 
16 327, 1928 

The pipet method of procuring single cell bacterial cultures is described in 
a form which can be applied as a routine procedure requiring a minimum of 
special equipment Attention is directed to the steps in the technic which are 
essential for success, and certain refinements are offered Accessory equipment) 
recently devised by various workers and of service in work with organisms that 
are difficult to cultivate is reviewed briefly Authors’ Summary 


A Gasometric Method for Determination of Reducing Sugars, and Its 
Application to Analysis of Blood and Urine D D Van Slyke and 
J A Hawkins, J Biol Chem 79 739, 1928 


"A gasometric method is described for determining reducing sugars The 

latter are permitted to react with ferricyanide, of which an amount proportional 

to the sugar is reduced to ferricyanide The decrease in ferricyanide caused by 

the sugar is measured by the decrease in the pressure of Nz gas observed when 

the ferricyanide liberates Nz from hydrazine in the Van Slyke-Neill manometric 

apparatus Applications to rapid determination of sugar in blood and urine are 

described” . , „ 

Authors Summary 


Membranes for Ultrafiltration, of Graduated Fineness Down to 
Molecular Sieves J W McBain, and S S Kistler, J General Physiol 
12 187, 1928 

The writers recommend the use of cellophan for ultrafiltration, and give twm 
methods for decreasing the size of its pores until it becomes a fine molecular sieve 
They emphasize the fact that ultrafiltration is a distinct process, bearing little 
relation to diffusion, dialysis, osmosis, electro-osmosis or thermodynamics 

H E Eggers 

Method of Staining Flagella Emil Weiss, J Infect Dis 43 228, 1928 

A new method of staining flagella includes the treatment of young cultures 
with acetic acid (sufficient to make 5 per cent) A drop of this suspension on 
the slide is allowed to dry untouched, and staining is first produced with a 
basic dye and then with an acid dye Useful contrastive stains were saturated 
gentian or crystal violet and acid green, Loffler’s methylene blue (methylthionine 
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chloride, U S P ) or aqueous thionine blue and acid fuchsin, brilliant green and 
acid fuchsin or acid violet and carbol fuchsin and acid green This method is 
also useful for the demonstration of degenerated or phagocytosed bacteria 

Author’s Summary 

The Hinton Gltcerol-Chollsterol Test ior Siphilis Austin W 
Cheever and Russell L Splaine, New England J Med 199 967, 1928 

A detailed description of this test as rccentlj modified will be published soon 
The technic used by Cheever and Splame is described bj’ Hinton {Boston M & 
S J 196 993, 1927) The results obtained m 1,610 cases are discussed In 260 
cases in which discrepant reactions occurred, tlie Hinton test gave the largest 
number of positive results in known svphihtic cases and as few false positive 
reactions in the nonsyphihtic cases as anj of the other methods used for com- 
parison, such as the Wassermann test, the Kahn test and the slide test of Kline 
and Young The results are interpreted as showing that the Hinton test is a more 
sensitive test for syphilis than the others The authors also conclude from their 
data that a negative reaction to the Hinton test is a safer criterion of cure than 
a negative Wassermann reaction of the test blood serum 

Blood Groups AND P \TERNiT\ G Haselhorst, Klin Wchnschr 7 1816,1928 

The blood groups O, A, B and AB in 1,000 men were, respectivelj’, 41 10, 
4180, 1310 and 3 00 per cent, in 3,000 women, thej were 39 33, 43 70, 12 73 and 
423 per cent Among 750 determinations of mother and child, 400 of ivhich 
included also the father, there were only two exceptions to the inheritance rules 
of von Dungern and Hirszfeld and none to the general scheme of Bernstein 
A plausible explanation was found for one of these exceptions, but not for the other 

E F Hirscii 
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NEW YORK PATHOLOGICAL SOCIETY 

Rcgulai Monthly Meeting, Nov 8, 1928 
Harrison S Martland, Piesident, in the Chau 

Demonstrations of Rare Uterine Tumors M\oma with Fatty Change, 

Lipomyoma, Fibroliposarcoma , Myxom\ osarcoma Alfred Plaut 

Myoma zmth FaPy Change —Thn specimen, the soft body of the uterus of a 
married woman, aged 47, chiefly consisted of a ball-shaped myoma, 12 cm in 
diameter A sausage-shaped continuation of the myoma distended the cervical 
canal and appeared like a polyp in the external os The uterine cavity was stretched 
posteriorly over the tumor The cut surface was as usual, half gray and half 
yellow, with a hue similar to that seen m xanthomatous or pseudoxanthomatous 
foci The outer and lower parts were more yellow, the inner and upper portions 
were gray The structure, however, was the same over the whole cut surface, it 
was entirely that of a myoma That was seen much more clearly in the fixed 
specimen than appeared immediately after operation Microscopically, most of the 
muscle cells in the yellow areas were filled with fat droplets, they assumed a 
brilliant red color with the Sudan IV stain Large and small droplets more or 
less completely filled the space between the nucleus and the outline of the muscle 
cell Pigment was not found In spite of the frequency of secondary changes 
111 myoma uteri, such fatty infiltration is rather rare 

Lipomyoma — The specimen was a myoma shaped fairly like a ball, 5 cm m 
diameter, which was shelled out from the lateral wall of the uterus of a woman, 
aged 58 The surface and cut surface exhibited small spots obviously of fat 
tissue They occupied about one tenth of the cut surface The myoma tissue 
was pale gray and firm The color of the fat tissue was distinctly different from 
that of the fatty spots in the first case Microscopically, fat tissue and myoma 
tissue were intimately mixed All the fat cells were large, lipoblasts could not 
be found The myoma was partly hyalmized Fat droplets were not seen within 
the muscle cells Myometrium was not available for microscopic examination 

Such tumors are extremely rare In the descriptions of the equally rare lipomas 

of the uterus, the presence of occasional muscle fibers is mentioned Perhaps 
such a lipoma represents a later stage of a tumor such as this, with the fat 
tissue occupying more and more of the original myoma Among the theories 

brought forward as to the origin of the fat tissue, the assumption of undiffer- 

entiated cells seems the least improbable Such cells must be capable of differentiat- 
ing themselves into muscle cells as well as into fat cells By calling the tumor 
lipomyoma, one states only that both kinds of tissue are present, without assuming 
to describe its histogenesis One is not even certain that a true blastomatous 
process lies behind this fat tissue One investigator has compared the process 
with the development of fat in dystrophia musculorum progressive (Bruenings), 
and one might, for comparison, think of the adipositas cordis or the fat often 
found in the obliterated appendix vermiformis 

Fibi ohposat coma of U tents — At the age of 55, eight years after the meno- 
pause, the patient noticed an abdominal swelling The specimen, as found at 
operation, was nearly mathematically ball-shaped with a diameter of 12 cm The 
uterine cavih was extremely narrow, almost obliterated Typical yellow adipose 
tissue occupied most of the cut surface, the remainder, about one third, consisted 
of pale pink and graj masses resembling connective tissue The tissues encroached 
on each other and mixed The surrounding myometrium had an average thick- 
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ness of 8 mm The outlines of the tumor were distinct, although parts of it (fatty 
ones) reached into the myometrium Under the microscope, cellular, partlj undiffer- 
entiated connective tissue was observed with many round cells of large and 
medium size The typical round spaces of the fat cells were irregularly distributed 
through it In one ovary, a dermoid cyst was present 

Myxomyosat covia — A married woman, aged 43, noticed an abdominal swelling 
This tumor removed three weeks later from the posterior wall of the uterus had 
a diameter of 12 cm It was soft and roughly ball-shaped The cut surface 
revealed none of the fascicular or globular structures seen in mj'oma uteri It 
was irregularly yellowish graj , and interrupted by manj', more or less circumscribed 
spaces, filled with fluid This fluid was edema-like in the upper half, -rthile m 
the lower half it was cloudy and partly bloody The solid parts were homogene- 
ousty glistening A line of cleavage between tumor and myometrium was easily 
established The microscopic picture was that of a spindle cell tumor with wide 
variation in size, shape, staining qualities, etc A true mjoma-hke picture could 
be found, but an origin from muscle tissue was probable, nevertheless The 
homogeneous material separating groups of tumor cells or even single cells gave 
a positue reaction with mucicarmine, but onlj when a strong solution was used 
Only exceedingly little metachromasia was obtained with polychrome methylene 
blue The name given this tumor is meant to indicate the highlj probable origin 
from m 3 mma, the malignant character of the growth and the histochemic nature 
of the mucin-like material The tumor has nothing in common with myxoma 
An attempt will be made to examine the patients 

DISCUSSION 

Nicholas Alter What criteria did j’ou have for calling the specimen 
sarcoma ^ 

Alfred Plalt The irregularitj of the whole picture These were all 
specimens calling for operatne intervention All the women arc now in good 
health seieral months after operation for myoma uteri 

A Case of Subaortic Stenosis C E de la Ciiapei ll 

Subaortic stenosis (also known as subvaKular stenosis) is rare In new' of 
this and because of several unusual features, it seemed of sufficient interest to 
report the followung case, wdiich came to necropsy in the Bellevue Hospital 
mortuarv (service of Chief kledical Examiner Dr Charles Norris, to w’hom I am 
indebted for the privilege of presenting the specimen) 

A G , an obese w hite man, aged 55, was found dead at his home The 
previous histor} was incomplete, the only important fact was that he had been 
a well-known lightweight prizefighter some twenty to thirty years prior to his 
death 

The heart was enlarged and weighed 490 Gm The valves were normal, save 
for the aortic valve One centimeter below the aortic cusps, and on a level 
with the junction of the membranous and muscular portions of tlic mterv'entricular 
septum, there was a ridge with a well defined edge Above, it was continuous 
with the endocardium of the base of the left v'entncle In this area there was 
a shelfhke formation that blended into the undefended space At its extremities, 
where it became shallow, it was continuous wuth the base of the aortic leaflet 
of the mitral valve When the specimen was closed, the conus portion of the 
left ventricle was transformed into a more or less narrow canal The circumference 
of the orifice formed by the anomaly was 6 cm , 2 5 cm of which was formed 
by the base of the aortic leaflet of the mitral valve 

The aortic cusps were markedly but uniformly sclerosed and rigid They were 
adherent at the commissures for several millimeters A pearly plaque, character- 
istic of the gross lesion of syphilitic aortitis, involved the commissure between 
the right anterior and left anterior cusps There were several other smooth 
pearly plaques scattered about the first part of the aorta The orifices of the 
coronarjf arteries were patent The vessels themselves were moderately sclerosed 
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Microscopic examination of the aorta and an aortic cusp revealed the presence 
of a syphilitic process The anomalous ridge presented an external layer of what 
apparently represented hyperplastic and hj^ahnized endothelial cells derived from 
the endocardium The greater part of the anomaly, however, was made up of 
cells that appeared to he muscle fibers Some were degenerate, but most of 
them have undergone hyalmization 

The specimen presented displayed a congenital malformation The unusual 
features of this case were the age of the patient, 55 years, and the previous 
occupation, prizefighting During his active fighting career, the aortic valves 
probably were still normal, and although the subaortic stenosis was present at 
that time, the function of the heart apparently was not impaired much, if any 
The aortic valves probably became involved by the syphilitic process at a later 
period The lesion in these valves was another unusual feature of the case, 
since it presented a stenosis rather than the usual insufficiency of the valves due 
to retraction and widening of the commissures as is so typical of syphilis The 
specimen therefore really presented a “double aortic stenosis,” the valvular stenosis 
being an acquired lesion, and the subvalvular stenosis, a congenital one 

(The gross specimen was exhibited, as well as lantern slides of the gross 
specimen and of sections of the aorta, aortic cusp, interventricular septum and the 
anomalous stenosis ) 

DISCUSSION 

E Libman I have not made a study of this subject, but there are certain 
points that I would like to make concerning this presentation This subaortic 
stenosis is particularly interesting because, as you see from the picture on the 
screen, it involves the aortic flap of the mitral valve Occasionally, one sees 
a congenital membrane below the aortic valves without any stenosis Last 
summer, in Amsterdam, Professor de Vries showed me two specimens presenting 
this condition 

In this case, we have no record of what murmurs, if any, were present When 
calcification is present in the aortic flap of the mitral valve, there is apt to be 
present a systolic murmur, heard louder near the sternum than at the apex 
The French call such murmurs juxta-aperienne When there is a definite jutting 
out of the lime, so that a narrowing is produced, some speak of a mitro-aortic 
stenosis Objection has been raised to the use of this term in this way, especially 
by Gallavardin It would be of interest to hear what the literature says about 
the murmurs heard in cases of congenital subaortic stenosis 

The amount of sclerosis in the valve flaps is extremely interesting Does 
Dr de la Chapelle believe that the lesion of the valve is entirely syphilitic^ A 
marked fibrosis in syphilitic aortic flaps usually appears only after they become 
retroverted Then there develops a fibrosis from tension m them, and sometimes 
calcification I have noted that calcification is less likely to occur in syphilitic 
valves than in those diseased from other causes 

I draw particular attention to this marked fibrosis because, if the stenosis is 
congenital, the valves ought to have been protected from strain and secondary 
fibrosis There is usually no dilatation of the aorta when a stenosis is present 
The question arises whether these valves may have been congenitally diseased, 
so that there was a congenital stenosis before the syphilitic condition occurred, 
or whether there was originally a congenital diffuse thickening of the flaps If 
I had known before the meeting of the type of lesion that was to be presented, 
I would have demonstrated a picture of a mitral valve with congenital thickening 
(myxomatoid) of a whole flap 

Harrison S Martland I was under the impression that in almost all 
cases of subaortic stenosis the mitral valve was also involved, usually with the 
production of a mitral stenosis Is that correct? The aortic cusp of the mitral 
valve is always thickened in these cases, is it not? 

Benjamin Sacks I have never had the opportunity of studying a case of 
subaortic stenosis It is interesting to inquire whether this condition might 
not be due, at times, to an inflammatory lesion I have recently read of a case 
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of subaortic stenosis associated with subacute bacteiia! endocarditis In such 
cases, the question would be whether the subaortic stenosis preceded the endocarditis 
or was the result of it Inflammatory lesions of rheumatic origin are often 
seen in the subaortic region on the wall of the interventricular septum, and maj 
be of wide extent The cases which Dr Gross and I recently studied did not 
show any narrowung of this region The lesion is interesting, and one that 
Dr Libman has pointed out in his illustrations many times This subaortic patch 
of endocarditis m rheumatic hearts w'as foinicrlj regarded as a change due to 
tension, or one related to the aortic insufliciencj The area involved has a drj, 
wrinkled, corrugated appearance, and in some of the cases the lesions is similar 
to the auricular lesions described b} Dr MacCallum and Dr von Glahn Micro- 
scopic sections show not onl}' diffuse inflammatory involvement, but also Aschoff 
bodies in the deeper laj'ers As far as the valvular lesion m this case is con- 
cerned, I must say that I have never seen a sjphihtic vahe. that showed the 
amount of commissural fusion which tins one did This change is more frequentlj 
seen in rheumatic endocarditis, and I w'lsh to inquire w'hcthcr sections of the 
other valves have been made in order to determine the possible presence of a 
rheumatic lesion in this case, because the aortic \ahular stenosis might, perhaps, 
be better explained on an mflammatorj basis of this kind, although a svphihtic 
etiology IS possible 

Harrison Martland I am sure that I ha\e seen m syphilitic supraiaKular 
sclerosis an extension to the aortic cusps similar to that seen in this specimen 
the cusps being rubberj and niarkedl> thickened, especially on their free edges, 
with little if any retraction, and hence little regurgitation 

Clarence de la Chaitli i 1 think Dr Libman’s point about the possibihtj 
of this being a diffuse congenital thickening of the aortic lahe itself is good 
The microscopic picture, however, was that of a sjphihtic lesion I w'ould like 
to have found another congenital anomalj m this man As jou know, it is not 
unusual to find a second congenital aiioinah in cases of coiigenilal heart disease 
He had no other congenital anomalj 

I agree with Dr Sacks as to the appearance of the aortic cahes, and I belieie 
I mentioned that this vahular lesion was contradictory to the usual condition 
of the valves as found m siphihs On a gross diagnosis, I w'ould say it was 
an old rheumatic vahe Unfortuiiatch , I did not make anj other microscopic 
sections I came across this pronounced syphilitic reaction in the aortic cusp in 
the first sections cut There was also a great deal of fibrosis m the cusp I 
think one big argument against its being rheumatic is that the mitral and tricuspid 
valves were practically normal There was little sclerosis of the mitral \alvc 
itself, hardly enough to mention Our English brethren insist that the mitral 
valve IS involved in 100 per cent of the cases of rheumatic heart The American 
figures are about 88 per cent I think it is important to mention this, particularly 
m reference to Dr Martland’s question about the association of mitral stenosis 
wnth this anomah I did not make an extensive examination of the injocardiuin 
for rheumatic involvement, for I did not think it was indicated 

As regards bacterial endocarditis, many of the cases of subaortic stenosis are 
associated wuth a bacterial lesion, but the probability is that the bacterial lesion 
W'as implanted on the stenosis, because of the similarity of the position of tlie 
defect as described m these cases The uniformity of the ridge in this specimen 
agrees with the evolution of this anomaly as described by Keith therefore I am 
afraid that one would have a difficult time m explaining it on the bacterial basis 
alone I think the implantation of a bacterial lesion on it is important, cspeciallj 
w'lth reference to the inv'oh'einent of the mitral vah'c portion of this malformation 
In most of the bacterial cases reported, that part of the mitral v'ah'e was imolv'ed, 
probabl> by continuity 

E Libman On looking at the specimen, which has just reached me, I note 
that the thickening is not nearly as marked as it appeared to be from the photo- 
graph, and I therefore withdraw what I said about the possibilitj' of the flaps 
being congenitally thickened The lesions can be explained b} the sj'philitic lesion 
and partlj by chemical changes, the deposit of lime 
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Fenestrations of the Semilunar Valves Arthur N Foxe 

As my paper is largely statistical, I shall not refer to it entirely A review 
of the literature reveals how inadequate is the present understanding of the 
subject The literature is scant, numeric statistical studies are lacking, and a 
review of texts of anatomy and pathology shows much confusion as to the nature 
and frequency of these defects The results here summarized follow from a stud> 
of 300 successively observed hearts 

One or more fenestrations occurred in 82 per cent of the cases The aortic 
valve was involved in 188 cases, the pulmonic m 187 cases , a negligible difference 
in frequency However, in an estimate of the total number of fenestrations, the 
pulmonic exceeded the aortic valve in frequency, whereas in the number of leaflets 
involved, the reverse was true 

From the statistics compiled, it is evident that fenestrations, which are acquired 
defects, numerically increase with age up to the fourth decade On the other 
hand, patent foramen ovale, a distinct developmental defect, numerically decreases 
with age There is no evidence to show that fenestrations are developmental 
defects Even an inherent weakness of the endocardial or connective tissue is 
questionable The fenestrations are a pathologic result fundamentally mechanical 
in origin The few present at birth may be acquired from the mechanical effects 
of the intra-utenne fetal circulation 

A classification of these defects has not thus far been made The following 
IS such a classification mechanical (a) circulatory (persistent strain of circula- 
tion), (b) traumatic and (c) ulcerative (infection plus erosion of current) 

The most frequent cause is the peisistent strain of the blood current on the 
valve leaflets It is questionable whether the perforations of ulcerative endocarditis 
or trauma (one case of the latter due to a bullet wound) should be included in 
a classification of fenestrations An understanding that they are all fundamentally 
mechanical in origin would justify such a classification 

The most frequent site is adjacent to the attachment of the free edge of the 
cusp to the aortic intima The defects may be single or multiple They are 
defects in the endocardium that bridges the gaps between the strands of connective 
tissue stroma Less frequently the fenestrations occur along the free edge of the 
valve As a result of adhesions of the cusps, they may not communicate with 
the heart cavity, but form, instead, a passage between two sinuses of valsalva 
At times they form a veritable network, not without a peculiar anatomic beautj 

Apart from any esoteric pathologic or anatomic import, have they any clinical 
importance^ Clinical data were lacking in so many cases that it was impossible 
to correlate any of the observations with murmurs, blood pressure readings, etc 
However, in two cases the fenestrations were so large and so numerous as to 
bring to mind the possibility of aortic insufficiency In one of these, wuth a non- 
dilated orifice, the fenestrations occupied at least one half the valve area 

DISCUSSION 

E Libman I would like to know the percentage incidence for each five year 
period 

Arthur N Foxe There is a defect in these statistics , that is, although age 
groups are given, each of the groups does not embrace an equal number of hearts , if 
one bases a conclusion on the cases coming into the Bellevue laboratories there 
IS a larger percentage in the later decades of life There were forty-two cases 
observed in persons under 8 years of age, and 258 in those over There were 
three fetal hearts, and in this group there were 1 3 per cent fenestrations per 
heart One of the three fetuses had fenestrations, tw'o had patent foramen ovale 

E Libvian I do not have anv opinion concerning these fenestrations based 
on personal studies In Vienna and in Berlin, we w^ere taught that the fenestra- 
tions are due to atrophv I would like to give j'ou the evidence in the literature 
against this view' What Dr Foxe has presented to us would speak largely against 
the view that the lesions are entirely congenital It looks as if some of them 
at least, in older persons, mav be developed late ’ 
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Af}’- interest m the subject was aroused by a paragraph in the second edition 
of the “Lectures on Pathological Anatoni}'” (1874) by Wilks and Aloxon That 
made me aware of the fact that fenestrations had been claimed to be of congenital 
origin Wilks drew attention to the fact that m certain animals (the shark, 
for example) the semilunar valves are attached to the wall of the aorta by 
chordae tendmeae He believed that fenestrations arc explainable as remnants 
of such chordae 

Shortly after I had come across this reference, Dr Gross showed me a heart 
which I wull now demonstrate to you on the screen I was shown at first only 
this flap with this structure, which I recognized as a chordae tendinca I stated 
w'hat Wilks had written, and w'as then showm the other two valves with the 
fenestrations that j'ou readilj" see 

Last year I came across an article on this subject by Norman Chcevers in 
Guy’s Hospital Repot for 1842 He behcied that fenestrations arc congenital 
malformations I will show \ou reproductions of his illustrations One picture is 
that of a combination of fenestrations and a chorda tendmeae , the second shows 
marked fenestration in the heart of a child, 4 jears of age This large defect m 
the valve certainly appears to be congenital The third illustration is of the 
arrangement of the aortic valves in the shark There arc tw'o sets of semilunar 
valves, one above the other The upper is like that in man, while the lower is 
attached bj' numerous chordae tendincae 

Louis Gross I must confess that I was worried about the same problem 
w'hich evidently worried Dr Libman, that is, with regard to the significance of 
the statistics which Dr Foxe presented, and I was not surprised to hear that 
his figures on the hearts coming from fetuses and from the low’cr decades of 
life are rather small as compared to the later decades I think that his obseria- 
tions are important, and ccrtainlj open up a field to be rein\cstigatcd, but the 
answ'er wall not be given before Di Foxe can compare a relatnclj k'lrge number 
of hearts representing each decade When comparisons arc made between groups 
approximately equallv large and representing each decade, and if more fenestrations 
are found in the older decades of life than m the jounger, it w'lll be of considerable 
significance Apart trom this, I must say that the belief that these fenestrations 
are congenital in origin rather than acquired appeals to me much more strongly 
If these lesions are due to pressure or mechanical changes, one ought to be able 
to find near the fenestrations other thickenings and distortions One does not 
One generally finds these flaps with fenestrations thin and delicate, and not show'- 
ing any other lesions This argument may not be pertinent, and I am Aerj glad 
that Dr Foxe has brought this question to the fore I do feel, however, that 
further work ought to be done along the lines indicated 

Alfred Plaut In case the lesions arc due to pressure whv arc ihev not 
much more frequent on the aortic valve than on the piilmonarv lahe, with the 
marked differences in pressure at both points^ 

Benjamin Sacks Onlj today, I saw a case m which one of the cusps of 
the aortic valve w'as almost as large as the other two combined, which w'ere 
joined together as in the bicuspid aortic valve, but the difference w’as that the 
two joined valves, the anterior and the right posterior cusps, were not fused in 
the usual way Instead, the commissure w'as fused for a distance of 4 or 5 mm , 
and, extending between the commissure and the free edge of the combined cusps, 
there were chordae-like structures, similar to those w'hich Dr Libman show’ed 
on the screen In this case, one can only assume that these structures w'ere 
congenital 

Arthur N Foxe I see the inadequacj' of not having a larger percentage 
of cases in the younger groups How'ever, one thing is apparent, that when 
one examines the hearts of the infants, one observes a marked difference from 
those of the older groups, and this difference becomes more apparent in the 
statistical figures 

As to the question why they are not more frequent on the pulmonic than on 
aortic valves, considering the differences in pressure, it is noteworthy that the 
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strength of the pulmomc and aortic \alves is not exactly the same, and one can 
distinctly sec the differences in density between the leaflets of the aortic and those 
of the pulmonic valves 

As for the statements that these chordae tendineae prove the theory of a 
developmental origin, I should like to say that they do not If you will put 
- any picture showing fenestrations on the screen, I will show the inadequacy of 
the picture from the anatomic point of view, and that these tendineae are not 
really chordae tendineae from the genetic standpoint If you take up the heart 
of an infant, and hold it to the light, you will rarely find fenestrations , here you 
will find the endocardium, and through the endocardium you will see strands of 
fibrous tissue that run m this direction from the attachment of the aorta over 
to the corpora arantii , these strands run in succession to the corpora arantii These 
so-called chordae tendineae are nothing more than the remnants of these connective 
tissue strands Here ^you see two supposed chordae tendineae They are not 
chordae tendineae Gradually pressure effects have destroyed the endothelium, 
and the result is the development of fenestrations 

The Mucosa of the Intramural Segments of the Common Bile Duct 

AND Pancreatic Ducts Benjamin N Berg 

The arrangement of the mucosae of the intramural segments of the common 
bile duct and the major and minor pancreatic ducts was studied m dogs As the 
ducts entered the duodenum, there was an abrupt transition from a slightly irreg- 
ular epithelium to a definite fold formation As the ducts penetrated deeper into 
the musculature, villi and septums were encountered At the papillae, long, slender 
vilh were found arranged in parallel rows The number of mucous glands was 
greatly increased The mucosal pattern was practically identical in the three 
ducts The following features were noted (1) a mucous membrane that practically 
filled the lumen of the duct, (2) a greatly increased surface area with opportunity 
for increased mucous secretions, and (3) a mechanical arrangement preventing the 
influx of duodenal contents into the duct system 

DISCUSSION 

Paul Klemperer I would like to ask if Dr Berg found lymphadenoid 
tissue in the terminal portion of the common duct The question is asked because 
of the observation of Eppmger of swelling of the lymphatic tissue m the common 
duct in a case of simple catarrhal jaundice I have examined repeatedly the 
terminal portion of the common duct for the presence of Ij'mphatic tissue and 
ha-ve never found it 

Benjamin B Berg No, I never did 

Determination or Susceptibility to Erysipelas by Skin Testing T R 

Miner 

In the course of the past year at Bellevue Hospital a test for the determination 
of susceptibility to erysipelas has been employed in a series of 656 persons selected 
at random from among patients, nurses and interns The purpose was to deter- 
mine, first, the incidence of susceptibility and, if possible, some of the factors 
underlying the apparent lack of resistance among certain persons to this particular 
form of infection 

The method employed consisted in the intradermal injection into the forearm 
of 0 1 cc of a 1 500 dilution of erysipelas toxin An intradermal injection of 
physiologic sodium chloride solution was used as a control The readings were 
made at the end of twenty-four hours, and the degree of susceptibility was 
determined by the extent of the local reaction 

The age, sex, race, nationality, habits and occupation were noted, together with 
the disease from which the patient was suffering at the time and such diseases 
as the patient had had before the test was made that could be attributed to 
streptococcal infection, namely, scarlet fever, chorea, rheumatic fever and especiallv 
erj'sipelas itself 
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The total percentage of the susceptible persons was 43, those m the second, 
third and fourth decades of life giving the greatest number of positive reactions 
Females were found to be more susceptible than males m the ratio of 5 to 4 
Jews were found to be more susceptible than any other race Bj far the greatest 
percentages of positive reactions occurred among those who worked outdoors where 
there are varied and variable climatic conditions Fatigue and exhaustion over 
long periods of time were also found to play a part, while the great majoritj of 
those who gave positive reactions were of careless habits, debauched and unclean 
Perhaps the most significant fact brought out by the skin tests, however, was 
the relation of susceptibilitj' to erjsipelas following previous attaclrs of the disease 
and other diseases of streptococcal origin Of those tested, 3 per cent had pre- 
viously had erysipelas, and of these, 70 per cent gave markedlj positive reactions 
In these, the first attack had occurred from two weeks to eighteen years previous 
to the time of testing the skin, so that the degree of susceptibility is apparently 
not dependent on the length of time that has elapsed bctw'cen the initial and the 
secondary attacks 

Closely following erv'sipelas itself as a cause of increased susceptibility m 
subjects, are rheumatic fev^er and scarlet fever It was also noted that patients 
suffering from acute endocarditis, cellulitis and streptococcal infections of the 
blood stream gave a high number of positive reactions 

DISCUSSION 

Louis Gross I would like to ask Dr Miner wliat he took as an index of 
susceptibility to erysipelas 

T R Miner I took the amount of reaction around the intradcrmal injection 
Louis Gross First of all, I would like Dr Miner to explain why he 
assumes that a positive reaction from an erjsipelas toxin necessarilj indicates a 
susceptibility to the disease You mav recall that Dociiez and Stev ens, and rccentlj 
Birkhaug, hav'e been able to show, in the cases of the hemoljtic streptococcus of 
scarlet fever and the anheniolytic streptococcus obtained from cases of rheumatism, 
respectivelj', that if jou sensitize animals bj intraperitoneal injections of the 
so-called toxins of these organisms the animals pass through several phases In 
the first phase, the skin of the animals apparently becomes sensitive to the 
homologous toxin, and carlv in the first phase one can ncutrali/e this reaction 
wnth the homologous serum Then they pass through an insensitive stage If 
JOU continue to sensitize them, however, jou get a third stage in which any 
organism of the streptococcus group that thej emplojed will elicit a positive 
skin reaction, which skin reaction cannot be neutralized In other words, it 
appears from their work, if one can draw any generalizations from work with 
these two organisms, that if animals are sensitized for a long enough period 
they develop a skin sensitivity to the toxins of many organisms m the related 
and even in unrelated groups, therefore it is not surprising to me, although 
It IS very interesting, that Dr Miner was able to confirm this in the human being, 
but I cannot understand vvhj" he believ^es that those giving a positiv'e reaction 
are necessarilj' susceptible to erysipelas 

T R Miner The testing of the skin to demonstrate susceptibilitj to erjsipelas 
IS identical in principle with that of the Schick or the Dick test, and I think the 
best way I can answer the question is to state the fact that of the many patients 
m the erj'sipelas wards at Bellev'ue whose conditions clinicallj' w'cre diagnosed as 
erj'sipelas, not one gave a positiv'e reaction, we are are using that observation 
on the other side of the erysipelas question, that is, it can be used to indicate a 
negativ'e diagnosis If we test a patient’s skin, and the test is positive, we can 
definitely say that the patient does not have erysipelas If the test is negative, 
we cannot saj' that the patient does not have erysipelas Ev'cry patient in the 
wards who was definitelv proved to hav'e erysipelas gav'e a negativ'e reaction 
in the skin test 
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Phlegmonous Gastritis (Erysipelas of Stomach^) Harrison S Mart- 

land 

Recently, I had the opportunity of observing before death, and of finding at 
autopsy, a case of phlegmonous gastritis of streptococcal origin in which the 
appearance of the stomach, as seen with the naked eye, suggested the possibility 
of the condition being erysipelas The histologic observations were identical 
with those seen in erysipelas of the skin or that of the mucous membranes The 
streptococcus occurring in enormous numbers m the submucosa was sent to Birk- 
haug for complete identification 

The stomach was taken, at autopsy, from a white woman, aged 72, who had 
been sick for one week and had died five hours after admission to the hospital 
At the beginning of her illness, she was suddenly seized with cramphke pains 
in the abdomen, localizing in the upper left quadrant She was nauseated and 
vomited twice The pain became intense, the abdomen being distended and 
tympanitic A suspicious mass was felt m the left hypochondnum Only stimula- 
tive treatment was given at the hospital A clinical diagnosis of peritonitis 
possibly due to a malignant condition of the abdomen was made 

At autopsy, the stomach was greatly distended Near the pylorus, it felt 
as if there was a large stenotic growth The whole stomach wall was leathery 
and did not collapse Enlarged glands were not present along the lesser or the 
greater curvature, and enlargement of periportal nodes was not seen The 
esophagus was normal On opening the stomach, which was empty, a remarkable 
condition was seen There was marked thickening, with edema of the stomach 
wall, most marked m the pyloric half, where the wall was m (1 27 cm ) 
thick The mucosa was a diffuse scarlet, and showed only an occasional mucosal 
and submucosal hemorrhage The rugae were obliterated and ironed out by the 
edema Recent or cold ulcers and macroscopic abrasions were not observed Close 
inspection of the stomach wall showed that over half of the thickening was due 
to distention of the submucosa by a watery, purulent exudate The mucosa was 
but slightly swollen In the submucosa, lying between the mucosa and the internal 
circular muscular coat, which was plainly visible, there was a large amount of 
grayish, watery, purulent fluid, which could be pressed out The submucosa 
had a somewhat honey-combed appearance, owing to a partitioning off of this 
purulent fluid by connective tissue trabeculae In places, multiple small abscesses 
were seen m which the fluid was thicker and more creamy The muscularis, 
aside from the presence of edema, was grossly free from pathologic evidence 
Over the serosa was a plastic purofibrinous exudate This suppuration extended 
diffusely throughout the entire submucosa of the stomach, but was more pro- 
nounced m the pyloric half It was sharply demarcated above by the esophageal 
orifice and below by the pyloric valve The mucous membrane of the esophagus 
and the duodenum was normal There was considerable purulent fluid in the 
pelvis and abdominal gutters and an extensive fibropurulent exudate over the 
stomach and the loops of the small intestine, gently gluing them together m places 

Microscopic sections made through the entire thickness of the stomach wall 
showed that the mucosa was intact and only slightly edematous , it was practically 
free from any cellular exudate The muscularis mucosa was intact, but m places 
edematous and swollen, and it showed a slight infiltration with lymphocytes and 
histiocytes The submucosa was greatlj thickened, forming over half the entire 
thickness of the stomach wall Its inner portion was comparatively free from 
cellular exudate but showed enormous edema, the fluid distending the tissues spaces 
and widely separating them The little amount of cellular exudate present was 
composed chiefly of lymphocytes and monocytes A definite relationship to the 
Ijmphatics could not be made out Few polyi’^orphonuclears Mere present As 
one approached the middle of the submucosa, the exudate became abundant and 
more polymorphonuclears were present This became so marked as to form small 
abscesses The periphery of these areas was formed chiefly of lymphocytes and 
monocytes, and the central portions contained chiefly polymorphonuclears In the 
center of manj of these areas there was extensive necrosis with numerous pol^- 
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morphonuclears and considerable cellular detritus Gram stains showed numerous 
streptococci in these areas , they were scant or absent in other portions of the 
stomach wall Near the internal circular layer of the muscularis there was a 
strong defense wall composed of many histiocytes and lymphocytes and few 
polymorphonuclears In places, this cellular evudate filtered through the muscle 
bundles of the muscularis and extended to the serosa, where there was edema with 
beginning suppurative peritonitis The muscularis itself was free 

Smears made from the fluid pressed from the submucosa of the stomach showed 
a great number of gram-positive streptococci 

A case of phlegmonous gastritis has been described, in which the appearance 
of the stomach is identical with that in most cases of diffuse so-called idiopathic 
phlegmonous gastritis That is, there were not any gross lesions of the mucous 
membrane such as ulcer, carcinoma, abrasions or other injurj'- The condition 
was diffuse throughout the entire stomach and almost entirely limited to the 
submucosa The diffuse blushing of the mucosa, the ironing out of the rugae by 
edema and the thick, edematous condition of the submucosa, which was filled with 
a watery, grayish fluid containing innumerable streptococci with the occasional 
formation of small abscesses suggested the gross appearance of erj'sipelas, and 
the condition was similar in every way to extensive erysipelas of the skin with 
cellulitis of the subcutaneous tissues The sharp demarcation of the suppurativ'e 
process m this case by both the cardiac orifice and the pjlorus, areas both of 
which hav'c a mucosa that is rather tightly bound down, was similar, for instance, 
to the sharp demarcation and stoppage of facial cr 3 sipelas at the lower border 
of the mandible 

Histologic examination showed the lesion almost cntirelv confined to the sub- 
mucosa It was characterized by extensive boggj edema, in which the cellular 
exudate was composed chiefly of Ijmphocvtes and monocjtes Tlic polj morpho- 
nuclears were abundant only in the central areas, n which formation of abscesses 
had occurred, and in which there was necrosis, cell detritus and innumerable 
streptococci This histologic picture is identical with that seen m erysipelas 

(An agar slant containing a pure culture of a gram-positive hemolytic strepto- 
coccus, recovered from the submucosa after autops> by Dr Lloj'd Riggs, was sent 
to Dr Konrad E Birkhaug, associate professor of bacteriology at the University 
of Rochester, N Y, for identification At the time of tiic presentation. Dr 
Birkhaug’s opinion had not been receiv'cd A complete identification of the strepto- 
coccus as belonging to the serologic types of Sticf>tococcu<; oysipclatis was later 
made by Dr Bnkhaug The strain w'as unsuitable for agglutination because of 
Its quick spontaneous precipitation in broth during the first ten hours of growth 
He then resorted to absorption of known antibodies of crysipelaiis and found 
that the strain removed the agglutinins for three of four of his standard strains 
of S aysipclatts, and removed only to a slight extent the agglutinins from an 
antiserum of Stt eptococcus scailattnac The strain also gave rise to a production 
of toxin m Douglas’ tryptic digest broth In a series of titrations in the skin of 
persons susceptible to the toxin of 5 etystpelafis, he found that a potent exotoxin 
was produced, 1 cc of which contained more than 10,000 skin test doses In 
proper dilutions with the antitoxin of 6" ci vsipelatis, this toxin was completely 
neutralized As a result of Dr Birkhaug’s painstaking confirmation, this case 
IS reported m full as one of erjsipelas of the stomach) 

DISCUSSION 

Paul Klemperer Phlegmonous gastritis is actually rare I still remember 
a specimen shown us when I was a student It was an impressive picture The 
last time I observ^ed a case was years ago in the New York Post-Graduate Hospital 
In that case, there was a small carcinoma at the cardia The submucosa was 
markedly thickened, and on the serosa the lymph vessels stood out distinctly as 
yellow strands This was due to their filling with polymorphonuclear leukocytes 
The infiltration of the submucosa was also leukocytic In addition, I recall another 
case in which only a part of the stomach was phlegmonous In the vucmity 
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of a carcinoma there was an area from 3 to 4 cm wide, which contained pus 1 
think the question can be brought up again whether it is possible for patients with 
phlegmonous gastritis to recover and whether cases of the benign leather-bottle 
type could not be the result of such an occurrence 

Nicholas Alter There was a case at the Post-Graduate Hospital in 
which an operation for pyloric obstruction was performed In that case, the 
stomach was uniformly thickened and presented the picture of a leather-bottle 
stomach The pyloric region was greatly hypertrophied Resection of the stomach 
w^as done, and the patient recovered The stomach did not show any ulceration, 
but a uniform thickening of the wall, and the coats were considerably hyper- 
trophied, mostly the muscle The submucosa was edematous and fibrous, and 
the mucosa swollen The microscopic picture showed a marked infiltration with 
eosinophils, neutrophils were absent The condition was diagnosed as a subacute 
phlegmonous gastritis The patient made a good recovery, and is still well I 
make this remark only to answer Dr Klemperer’s question as to whether these 
conditions ever heal and result in a so-called benign linitis plastica 

Benjamin Sacks In the pathologic museum at Mount Sinai Hospital there 
IS a specimen of phlegmonous gastritis, to which it was Dr Libman’s practice to 
refer as erysipelas of tlie stomach 

Harrison Martland Evidently there are various types of phlegmonous 
gastritis, according to what we have heard In Dr Klemperer’s case, it was 
probably secondary to carcinoma, and in this respect his case is similar to some 
of the cases described in the literature The cellular elements in the exudate 
were chiefly polymorphonuclears in contradistinction to their scarcity in my case 
In Dr Alter’ s case the condition was evidently more of a subacute process 
Eosinophils were not present in my case The histologic picture, as I have tried 
to describe it, was similar to that seen in erysipelas of the skin The poly- 
morphonuclears were not so abundant as the lymphocytes and the histiocytes, 
and the process was almost entirely limited to the submucosa If the streptococcus 
isolated from my case can be positively identified as belonging to the group of 
Streptococcus eiystpelatn, I believe that, taken in conjunction with the gross appear- 
ance of the stomach and the character and location of the exudate microscopic 
examination, the condition warrants a diagnosis of erysipelas of the stomach 

Demonstration of Four Cases of Meningococcus Septicemia Without 
Meningitis Paul Klemperer 

These cases occurred in children of 4 and 14 months and of 4 and 14 j^ears 
of age The clinical course was that of a fulminating disease of from twehe to 
fourteen hours’ duration, starting with vomiting and fever All the cases showed 
petechial spots on the skin, but only in the two infants was the clinical picture' 
dominated by the purpuric eruptions The necropsy of these two cases revealed 
a hemorrhagic infarction of both suprarenal glands The two other cases showed 
multiple ecchymoses of the serous membranes, mainly on the peritoneal surface, 
and small petechiae of the mucous membranes of the gastro-intestinal tract, ureters 
and bladder The mesenteric lymph nodes were swollen and hemorrhagic The 
results of the bactenologic examination of heart blood, spleen and spinal fluid 
were negative The latter was perfectly clear 

The histologic examination revealed the presence of large quantities of gram- 
negative diplococci within the small arteries, arterioles and capillaries of the conum, 
frequently phagocytosed by leukocytes There ivas extravasation of blood around 
the capillaries and often a mild infiltration by polymorphonuclear leukocjTes and 
histiocytes Within the submucosa of the intestinal tract, foci of perivascular 
leukocjlic infiltration and hemorrhage were found Here the small arteries showed 
circumscribed destruction of the wall with localized endothelial proliferation 
Within such foci, gram-negative diplococci were found There ivere also circum- 
scribed lesions within the myocardium consisting of polymorphonuclear leukocytic 
infiltration and necrosis of muscle fibers, which also contained the same organism 
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The suprarenal glands showed only an enormous congestion of the cortical capil- 
laries and diffuse extravasation of blood 

DISCUSSIOJ. 

J H Globus The mam facts ha^e alreadj' been presented You were told 
of the clinical manifestations and the general anatomic alterations and the lack 
of any evidence of pathologic changes m the brain To recapitulate, first let me 
stress the fact that the cases all showed definite neurologic manifestations Thej 
were all regarded clinically as neurologic cases Ihey all started acutely with 
sjmptoms pointing to involvement of the central nervous system vomiting, con- 
vulsion, deep stupor and some bulbar signs They all resulted fatally within 
the short period of from twehe to fourteen hours They were all regarded at 
the time of autopsj as instances of polionnehtis, because thej occurred at the 
time when an epidemic of poliomyelitis was regarded as occurring in the citj 
Onh when we began to studj them histologically was doubt aroused as to the 
diagnosis of poliomyelitis, and we began to look around for some other explanation 
for the grave neurologic picture 

I have here three slides The first shows onij one thing — I believe it is a 
positne sign the marked distention of the perivascular spaces with the marked 
retraction of the surrounding tissue, leaving behind some of the glia fibers still 
attached to the vessel wall This distention is apparently due to the marked 
edema Another change is the marked increase in the number of ohgodendrogha 
cells, the latter have a clear area around the nucleus — a clear perinuclear area 
This IS not just an edematous space, such as is found in a toxic degenerative 
process of the brain It is part of the cell body, and Penfield described this 
peculiar change in the glia cells as an acute swelling of the ohgodendrogha 

In another section from another case, ^\e see a marked distention of the 
pernascular space, with a number of ohgodendrogha cells migrating toward the 
vessel wall It is also a common manifestation of toxic degeneratne changes 
in the brain 

Here is another preparation sliowing the only \csscl found in the studj of 
almost forty or fifty different blocks taken from \arious portions of the brain 
— the only vessel which shows moderate perivascular infiltration Ihis was the 
only section in the entire group of cases — the only section out of a total number 
of forty blocks — with an inflammatorj' lesion in the meninges 

With these few facts in mind, I should like to call to jour attention a paper 
read bj' Symmers and Brown three j'ears ago Thej described a disease as acute 
serous encephalitis They described changes of just the tjpe I ha\e shown jou, 
with no perivascular infiltrations, with no evidence of meningeal in\olvement, 
with nothing but distention of tlie perivascular spaces and edema of the brain 
Chnicallj", all ot these cases, eleven or twelve, were true to type an acute onset, 
fulminating course, convulsions, various bulbar sjmptoms and finally deep stupor 
and death within the short period of from twentj-four to fortj'-eight hours Sym- 
mers and Brown regarded these cases as an extremelv acute fulminating tjpe of 
acute epidemic encephalitis Under the circumstances, it was perhaps right to group 
them as epidemic encephalitis, but I think we may put another interpretation 
on them, for here we have a clinical picture and anatomic manifestations exactly 
of the type described by Symmers and Browni, but, in addition, we have evidence 
of a meningococcemia The changes in the brain are apparently secondarj-^ to a 
general meningococcemia 

Dr Goldburg Could not this picture and the pathologic changes m the 
brain occur wuth any general bacteriemia? 

J H Globus I have said that the picture in the brain maj' occur m any 
form of bacteriemia or toxemia, and is not pathognomonic for meningococcemia 

E Libman In cases as severe as those described bj’’ Dr Klemperer, I would 
have looked for positive results m the blood cultures Perhaps a sufficiently 
large amount of blood could not be withdrawn In some of these cases the diag- 
nosis may be made with ease by puncturing the lesions of the skin and staining 
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the material obtained, or by studying stained sections of them The earliest 
results obtained by an examination of the blood obtained by puncture were those 
of Netter and his pupils Ludwig Pick was the first to find the cocci m stained 
sections of the hemorrhagic lesions 

In some cases of general meningococcus infection in infants, the lesions are 
firm, like some of the lesions seen in cases of scurvy, and a mistake in diagnosis 
may easily occur In cases of meningitis in infants, rigidity of the neck may be 
absent The same is true of cerebrospinal meningitis in old people, but to a less 
extent than in infants 

Paul Klemperer In two cases a large amount of blood was taken for culture, 
with negative results, m one case, 30 cc, taken immediately after death, was 
cultivated but remained sterile, and m this case an innumerable number of cocci 
were found within the blood vessels of the skin and even in smears taken after 
death It seems as though the cocci die rapidly within the circulation I examined 
petechial spots in two other cases of meningococcus septicemia without meningitis 
m which the patients recovered after treatment, and in these cases meningococci 
were not present within the vessels , but I found the same vascular changes as 
in the case with cocci Anparently, the meningococci may disappear early after 
having produced the vascular lesions 


CHICAGO PATHOLOGICAL SOCIETY 

Regula) Monthly Meeting, Nov 12, 1928 
Esmond R Long, President, m the Chan 

The Reticulo-Endothelial System in Bartonella Intections of Albino 
Rats Paul R Cannon and Preston H McClelland 

The significance of the reticulo-endothelial system as a mechanism of defense 
against infections has been emphasized with increasing frequency during recent 
years Most studies have dealt with its relationship to antibody production, and 
comparatively few attempts have been made to determine the role of this system 
in its reactions to actual disease conditions Baitonella infections of albino rats, 
therefore, appeared to offer an unusual opportunity for such a study 

The spleen ranks first of the organs of the reticulo-endothelial system among 
mammals as the one richest m histiocytes But even here, there appear to be 
differences m species as to the relative amount Krumbhaar has recently shown 
that when the ratio of the spleen weight to the body w'eight is used as an index, 
the spleen is relatively of more significance in man, the dog and the rat, less 
so in the monkey and the guinea-pig and least in the cat and the rabbit It is 
suggestive that most of the earlier work on the effects of splenectomy on antibody 
formation was done with rabbits and guinea-pigs, animals in which the spleen, 
quantitatively, appears to be of least significance 

The so-called Baitonella anemia of rats offers perhaps the most outstanding 
example of the dominant importance of the spleen m controlling a latent infection 
This anemia occurs in infected rats after the removal of the spleen, due, presumably, 
to a recrudescence of the Bartonella vims The removal of one or both supra- 
renal glands, one or both testes, the omentum, the cerebrum or the thyroid gland 
has no effect, splenectomy, however, causes the typical anemia One third of the 
spleen appears to protect When the pedicle of the spleen is ligated, the organ 
excised and placed in the peritoneal cavity, the anemia develops as with splenectomy, 
indicating the necessity of an intact blood supply to control the virus 

The size of the spleen is significant in infected animals as compared with 
uninfected ones The average ratio of the spleen weight to the body weight for 
eightj-four rats infected with the Baitonella virus is 0 74 per cent My figures 
for thirtj-four uninfected Wistar Institute strain animals is 0 2S per cent The 
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differences between the ratio of the spleen weight to the body weight in rats 
infected with Bmtonclla and normal uninfected rats is so striking that it is fre- 
quently possible to tell by the splenomegaly alone whether or not the animal is 
infected 

Histologicall j , there is definite evidence of the reaction of the reticulo- 
endothehum of the spleen to Battoitella infection Spleens from normal uninfected 
Wistar strain rats are small and firm, and the splenic follicles are compact and com- 
posed mainly of lymphocytes, with onh' a slight hyperplasia of the centers of the 
follicles and without mitosis Also, there is a narrow marginal zone of histiocytic 
tissue merging into the splenic pulp On the other hand, spleens from animals 
infected with Bat fouella are large and fleshj , microscopically, the splenic follicles 
are large and hyperplastic as shown by the conspicuous germinal centers with manv 
mitotic figures, together with a broad marginal zone which fuses with the prominent 
splenic pulp 

There can be little question, therefore, that the spleen in some way keeps the 
BaitoncUa virus under control as a latent infection When this inhihitue influence 
IS removed, the virus apparently develops rapidly with the resulting acute anemia 
It IS conceivable that the spleen, as an important part of the reticulo-cndothehal 
system, exerts its controlling effect either by phagocjtosis of the Battouclla virus 
at a constant late, by the formation of antibodies of some type w'hich restrain the 
development or destroy the organisms, or by both Thus, when the balance is 
disturbed between the offensive powers of the organism and the defensive mecha- 
nisms of the host, the infection flares up and the anemia results It is evident, 
therefore, that the “factor of safety” resides m the spleen, equalling approximate!} 
two thirds of this organ, the removal of this factor of safetv allows the disease 
to progress 

If these assumptions are correct, saturation of the cells of the reticulo- 
endothelial system as a whole to as marked a degree as possible with particulate 
matter should lead to similar results With this in view, suspensions of Higgins’ 
India ink m isotomc salt solution were injected into normal rats and into others with 
the Bat tonella virus The results demonstrated clearly that adequate blockade of the 
reticulo-endothehal system in rats infected wnth Bat tonella is followed bj' a 
relapse of Bat tonella infection with the development of anemn as w'lth splenectomy 
In order to block this sj^stem successfully, howe\er, a maximum of material must 
be injected within a short time so as to prevent a compensation b\ regeneration 
of the cells Intravenous injections of suspensions of india ink, twice daily, appar- 
ently prevented this Under these conditions, animals infected wnth the Bartonella 
virus as a latent natural infection developed the typical anemia, whereas normal 
uninfected Wistar strain rats remained practicallj’^ normal 

These experiments demonstrate the importance of the spleen in a mammal as 
an organ of defense against an infectious disease m a latent stage Furthermore, 
they indicate the influence of the reticulo-endothehal sjstem as a wdiole m pro- 
tecting the host against infection 

DISCUSSION 

Frank A McJunkin Was the phagocjdic activity of the splenic cells as 
great without as with the carbon particles^ Cells stimulated with trjpan blue, 
although large, take up much greater quantities of particulate matter than those 
not so stimulated 

Harry A Singer Does a vitamin deficient diet cause the Bat tonella type 
of anemia^ 

R H Jaffe I was unable to cause mobilization of the Bat tonella virus bj' 
deficient diets Have studies been made to find the latent focus of the Bat tonella 
virus ^ 

P R Cannon We did not kill the rats immediately after injecting the 
carbon, so we are unable to say anything about the erj'throphagocjdosis Koessler 
and Maurer fed vitamin deficient diets to rats, but the resulting anemia is unlike 
that caused by Bat tonella With a diet deficient m vitamin B a Bat tonella relapse 
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has not been obtained Bi methods for demonstrating the Rickettsia bodies 
attempts are being made to find the latent foci 

E R Long These studies indicate the hazards of using animals at random, 
because of such latent infections 

Studies ox ax Organism Isolated from the Parotid Duct in Epidemic 

Parotitis Ruth E Tailor 

The results are reported from cultures of parotid secretion in thirty-one cases 
of mumps and m ten control cases A green-producing streptococcus was found 
in 83 9 per cent of the cases of mumps The organism was not found in any 
of the control cases The parotid secretions were examined for the spirochete 
described b> Kerniorgant (abstr , J A M A 85 392 [Aug 1] 1925) but none 
was found 

Attempts to demonstrate a relationship between the green streptococcus and 
mumps bj' means of immune reactions failed Herb’s (Arch Int Med 4 201 
[Sept ] 1909) results as to experimental parotitis were not confirmed, although 
the organism she described resembled that found in this series culturally and 
morphologically The organism which was isolated from the cases studied was 
shown to be pathogenic for cats, but no convincing experimental mumps was 
produced in these or in other animals 

Dubois’ Sequestrums CNonsiphilitic) of the Thimus E L Benjamin 

Dubois’ abscess of the thj-mus gland was first described as a product of con- 
genital sjphilis, in 1850 Hammar and Hart, Tuve, Eberle and Oliver also 
believed them to be the result of a congenital syphilitic vascular disturbance 
The presence of Spiiochacta pallida was demonstrated by Simmonds and Schridde 
Hammar spoke of them as sequestrum cj’Sts (circumscribed regions of necrosis 
of the parenchyma of the thjTOus) lined by epithelium derived from the ectodermal 
reticulum Eberle believed them to be dilated epithelial channels, remnants of 
the thymus anlage, with a subsequent collection of pus in these channels Chian 
and Schlesinger held the opinion that the abscess was a cyst formed by Hassall’s 
bodies imading the thymus tissue Materna described a Dubois abscess in the 
thj'mus of an African negro, aged 24, who was suffering from relapsing fever 
There were spirochetes (Duttom) m the wall of the abscess This case was 
questioned bj Lubarach and Schmincke 

Dr R H Jaffe performed an autopsy on the body of a full-term, white, male 
infant, aged 3 days, twenty-two hours after death Clinically, the infant had 
sjTuptomatic hemorrhagic purpura immediately after ligation of the umbilical cord 
The presence of disseminated petechial hemorrhages m the skin, mucous mem- 
branes and leptomemnges , hemorrhagic extravasations in the lungs, liver and 
kidnejs, multiple Dubois' sequestrum abscesses of the thjmius gland, hyperplasia 
of the spleen (29 Gm ) , hyperplasia of the mesenteric and peribiliary lymph glands, 
and fibrinous perisplenitis and icterus established the diagnosis of symptomatic 
purpura hemorrhagica 

The thjmus weighed 15 Gm , was dark red, firm and measured 6 by 4 5 by 
IS cm On the surfaces made by cutting there were numerous irregular soft yellow 
regions of necrosis, varjing in size from that of a pinpoint to 2 by 12 mm in 
diameter Microscopically, the normal structure of the thjTOUs was obscured, being 
composed of a vanetj of mjeloid, Ijmphoid and nucleated red cells In the yellow 
places there was a coagulation necrosis of the parenchyma wnth calcium deposits 
The necrotic KmphocjTes were visible, and a leukocytic reaction w'as absent These 
foci were sharplj demarcated and surrounded by reticulum cells arranged in 
seieral lavers The smallest foci were devoid of such a lining Spirochetes were 
not found in the thj nius, spleen or suprarenal glands Specific syphilitic lesions 
were absent 

The mother, aged 25, was living and well This child had been her third full- 
term child The other two were living and well, the joungest 1 year old The 
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only pertinent data in tlie maternal historj were a thjrotoxicosis from the second 
to the seventh month of this pregnancj, the petechia reaction of the skin after 
the application of a constrictor (two days post partum), the escape of a brown 
amniotic fluid when the membranes were ruptured, and the absence of any signs 
of syphilis 

The Dubois’ sequestrums apparently were not caused by syphilis but were the 
result of sepsis developing from an mtra-uterme infection, possible associated in 
some manner with the thyrotoxic crisis of the gravid mother, as e\idenced by the 
syndrome of sjmptomatic purpura hemorrhagica 

Spontanfous Ropturf or thl Aorta Richard A LirvcsDAHi 

Tw'O specimens w'lth spontaneous rupture of the aorta were presented In 
both the lesion occurred one and one-half fingers above the aortic cusps The 
gross appearance of the vessels were those of slight atheromatous changes, w'lthout 
wrinkling or puckering of the mtima hov\c\cr, the histologic examination re\ealcd 
typical syphilitic alterations resulting m marked diminution of the functional 
capacity of the muscular and elastic tissue structures Perforation occurred into 
the pericardial sacs, which were markcdlj distended bj blood Arteriosclerosis 
w^as generalized, but most marked m the kidnc 3 S, with secondary hjpertrophy of 
the heart Clinicallj, both patients had a sudden onset of severe precordial pain 
and dyspnea, also an elevated blood pressure The importance of careful micro- 
scopic examination of different portions of the aorta was emphasized The previous 
literature and the etiologic factors weie discussed 

DISCLSSION 

H A SiXGER ty'hv are the spontaneous ruptures of the aorta in the first 
portion of the arch, as jou saj, and at the aortic end of the ductus Botalh^ What 
is the hj'drostatic pressure necessarv' to rupture the aorta ^ 

P R Cannon Were these patients under active antisvphilitic treatment^ 

R H Jaffe The predilection sites for rupture are at the two fixed places 
of the aorta 

E R Long Is there a possibility that these lesions are rheumatic in origin 
instead of syphilitic’ 

R A Lifvendahl Active antisjphilitic treatment was not in use With dead 
aortic tissues 1,074 mm of mercurj has been reported necessarj for rupture 
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X.ECTURES ON CONDITIONED REFLEXES Thirty-fivc years of Objective Study 
of the Higher Nervous Activity of Animals By Ivan Petrovitch Pavlov, 
M D , Director of the Physiological Laboratories, Institute of Experimental 
Medicine and Academy of Sciences , formerlj Professor of Physiology, Military , 
Medical Academy, Leningrad Translated from the Russian by W Horslej 
Grant, M D , B Sc , with the collaboration of G Volborth, M D Price, S6 50 
Pp 414, with bibliographj' and index New York International Publishers, 
1928 

Pavlov IS universally recognized as the pathfinder and leading experimental 
explorer in the field of nervous physiology and animal and human behavior, that is 
now considered under the term “conditioned reflexes” Conditioned reflexes are 
those associations developed after birth as a result of the individual experience and 
learning of the person or animal as distinct from the simpler and more or less 
invariable reflexes that are laid down in the structural relations and are therefore 
inborn The problem of the analysis and control of conditioned reflexes is there- 
fore of the highest practical importance for educational progress and social control 
The present volume is a translation from the Russian of a series of papers 
and addresses delivered by Pavlov before various medical and scientific organiza- 
tions since as early as 1903 It is not, therefore, a book or monograph m the 
usual sense, containing progressive development of the whole theme Since it is 
a translation of different addresses based on research work by students of Pavlov 
in his own laboratory, there is necessarily a good deal of repetition and over 
lapping in the different chapters 

The greatest shortcoming in the book, however, is the practically complete 
absence of references to investigations in the same field but in laboratories other 
than Pavlov’s These parallel investigations usually confirmed but sometimes dis- 
agreed with Pavlov’s observations m particular lines and frequently there were 
different interpretations from those of Pavlov It would have been interesting 
and valuable to have had the review and reaction of the aged investigator to the 
entire aspect of conditioned reflexes up to the year 1928 One must be gateful, 
however, to have at least the mam body of the contributions from Pavlov’s own 
laboratory accessible in English 

There is an interesting initial chapter dealing with the life and education of 
Pavlov This biographical sketch and the prefaces occupy the first forty-six 
pages of the book The bibliography at the end contains a fairly complete citation 
of all the publications on the subject of conditioned reflexes from Pavlov’s own 
laboratory m Petrograd It is interesting to note that practically all these publica- 
tions appear under the names of Pavlov’s students , only occasionally does Pavlov’s 
own name appear on a title On examination of this final volume b 3 ’- the 80 year 
old investigator, the reader who recalls Pavlov’s first researches on the digestive 
glands for which he received the first Nobel prize awarded in the medical sciences, 
IS impressed with the continued high quality and mental activity disclosed He 
IS also impressed with the fact that Pavlov has become more speculative and 
philosophical with advancing years This adds to the interest w^hich the book 
has for the general reader, but it scarcely adds to the progress of objective 
science The twm short chapters on “The Reflexes of Purpose,” and “The Reflexes 
of Freedom” are an instance of this fact They contain interesting speculations 
but Mrtually no objective experimentation that w’ould warrant their inclusion in 
a monograph on experimental science 

The present volume is one of great interest to the physician, the biologist, the 
educator, the ps>chologist and, m fact, to every educated man The book is 
not in any sense the final word On some phases of the subject, parallel imestiga- 
tions in other laboratories hare questioned facts and nullified interpretations found 
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in the present \olunie That is to be expected in a field as complex and new 
as that of conditioned reflexes The critical reader, while not overlooking 
these defects, will forget them m contemplating, as Professor Cannon says, 
"the splendid example of industrj’ and de^otIon to science which the first explorer 
in the field of conditioned reflexes has given during his long life, and this will 
be an incentive to those who follow after him and push further into the unknown ” 

Ueber das Problem der bosartigex Gesciiwulste Eixe experimextelle 
UND THEORETISCHE UXTERSUCJIUXG VoX’ PROFESSOR DR LoTIIAR 
Heidenhaix Paper Price, 27 marks Pp 153, with 141 illustrations 
Berlin Julius Springer, 1928 

Experimental oncologj' of todav is dominated by t\so essential facts (1) cancer 
can be induced by multiple factors such as tar, arsenic, aniline, soot, roentgen rays, 
embr 3 'onic tissue, nematodes, and bacteria and (2) cancer is “specific,” that is, the 
disease cannot be transmitted from one animal species to another Even more, 
within the same species, such as chicken, pigeon and duck, experiments on trans- 
mission of the disease have failed up to the present time Heidenhain in his 
monograph emphaticallj’^ states that cancer is infectious in origin being alwajs 
caused by one living germ He also affirms that he was able to transmit cancer 
from man to mouse and that cancer and sarcoma are caused by one and the 
same factor In his opinion, the occurrence of one or the other varietv of tumor 
depends on whether the causatne agent happened to attack the epithelium or the 
mesench 3 'mal tissue 

Heidenhain assumes a />; w> t that the cancerogenous \ irus is enclosed \\ ithin 
the tumor cells, and he gnes his method of “freeing’ it, winch is as follows 
One gram of tumor tissue mixed with 9 cm of ph 3 siologic sodium chloride is 
ground in a meat grinder This is overlaid wuth a la 3 er of toluene and kept for 
ten da 3 's in the incubator at 37 C, after 3 vhich period the incubated mixture 
(Warme-Autohsate, or W-Autole) represents a “formless detritus” ready for use 
One-half cubic centimeter of this W-Autolc is then injected into the inner surface 
of the thigh of the mouse, or 0 2 cc in the liver or peritoneum, rcspccti\el 3 

The material as referred to consisted of tissue from cancer in man, mammar 3 
cancer in most instances, wdiich w'as used on o\er 2,000 mice (The statistics 
are only prehmmar 3 " ) Of this number about 7 per cent de\ eloped tumors which 
Heidenhain considers as being malignant in nature, being of course produced 
by the “Autole ” 

The experiments are interesting in many other wa 3 S 1 The tumor ne\er 
developed at the site of inoculation, but in organs or structures far remote from 
the point of inoculation, Avhich is due to “the Emphatic or hematogenous transmis- 
sion of the virus” 2 Most of the obtained tumors were sarcomas 3 Onl 3 a 
few^ tumors gave metastases (Nur wenige Male batten w'lr dies Gluck 
to find metastases) 4 The transmitted tumor m the mouse did not usually 
resemble the mother tumor 5 '\utolisatcs from carcinomas gave rise to sarcomas 
and vice versa 

That cancer can be induced b 3 ' bacteria (w'hich probably play rather a pre- 
disposing than a determining role for the development of a malignant disease) 
was referred to m this treatise and is recognized b 3 e^ery observer But the 
notion that the essential cause of cancer in general is a microscopic virus was 
not borne out by any research up to the present time Heidenhain’s w'ork does 
not add any new data to this problem In the first place, the small percentage 
of positive results obtained by him do not warrant sweeping conclusions In 
the second place, possibility that the tumors m Heidenham’s stock of mice were 
of spontaneous origin cannot be excluded Finalb’’, a close examination of the 
abundant photomicrographs, which illustrate the luxunousb"^ edited monograph, 
reveals, in many instances, ambiguit 3 '' as to the blastomatous nature of the condition 
found by the author 
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A Short History of Medicine, Introducing Medical Principles to 
Students and Non-AIedical Readers Charles Singer, MD, D Litt, 
Oxford Fellow of the Royal College of Physicians of London and Lecturer 
on the History of Medicine m the University of London Price $3 Pp 368, 
with 142 illustrations New York Oxford University Press, 1928 

The purpose of the author is to give a simple, elementary account of the history 
of medicine as a science The book is divided into six parts that deal with the 
following periods Ancient Greece (to about 300 B C ) , the heirs of Greece 
(300 BC to about AD 200), the Middle Ages (AD 200 to 1500), the rebirth 
of science (1500-1700) , the period of consolidation (1700 to 1825), and the period 
of scientific subdivision (1825—) More than half of the book is devoted to modern 
medicine 

The story of the scientific side of medicine is told lucidly and interestingly 
Stress is laid on the development of the underlying principles rather than on actual 
practice Consequently, the biographical element and details of the status and 
training of physicians are kept in the background 

In the preface, the author invites corrections or suggestions In response, it 
may be pointed out that the statements about the cause of yellow fever need 
revision, that August von Wassermann and Alphonse Laveran, listed as living, 
are dead, and that it is surprising that the scientific side of dentistry did not receive 
any consideration 

The illustrations are taken from many sources , they are all instructive and 
some are of unusual interest Dr Singer’s work should attract the medical reader 
as well as educated persons without special medical knowledge It is warmly 
recommended to the medical student and to the young physician 

Ausgewahlte Schriften zur Iuberkulosepathologie By K E Ranke 
Edited with an introduction by W Pagel and M Pagel Price, 20 marks 
Pp 236, with 25 illustrations Berlin Julius Springer, 1928 

The plan of Ranke to collect his scattered investigations and treatises on tuber- 
culosis in monograph form, prevented by his untimely death in 1926, has been 
carried out in part by admiring colleagues The two Pagels have selected from 
Ranke’s numerous writings those in which he developed the doctrine of the primary 
complex and three stages m tuberculosis The investigations and line of reasoning 
which earned Ranke from pure morphology to far-reaching views on immunity in 
tuberculosis have stimulated a great deal of discussion and controversy The 
Pagels point out that this has been based frequently on an inaccurate knowledge 
of Ranke’s own views, much of his earlier work not being readily accessible The 
present volume is put out with the intention of obviating this difficulty Slight 
changes from the original publications are indicated by italics, and only those 
changes are included which Ranke himself had intended The volume, aside 
from Its value as a collection of selected writings from the pen of a great phthisiol- 
ogist, should fulfil the stated purpose of the editors 
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Constitutional Inadequacies An Introduction to the Studj of Abnormal 
Constitutions By Nicola Pende, M D , Professor of Clinical Medicine, Royal 
University of Genoa, Italy Translated bj' Sante Naccarati, MD, Sc D , PhD, 
Associate Professor of Nervous and Mental Diseases, New York Post-Graduate 
Medical School With a Foreword by George Draper, M D , Assistant Professor 
of Clinical Medicine, College of Phjsicians and Surgeons, Columbia University, and 
Chief of Constitution Clinic, Presb 3 ’terian Hospital, New York Citv Cloth 
Price, $3 50 Pp 270, with illustrations Philadelphia Lea & Febiger, 1928 

Organic Laboratouv Methods ii\ the Late Proiessor Lassar-Cohn 
An Authorized franslation from the General Part of the Fifth Revised Edition 
By Ralph E Oesper, Associate Professor of Anahtical Chemistry, University of 
Cincinnati Edited by Roger A.dams, Universitj of Illinois, and Hans T Clarke, 
formerly of the Eastman Kodak Companv Number two of The World Wide 
Chemical Series edited bj E Emmet Reid, Professor of Organic Chemistry, The 
Johns Hopkins University Price, §6 50 Pp 458, with illustrations Baltimore 
Williams & Wilkins Company, 1928 

Builetin or the Nvtional Resevrch Council, Number 66 Funds 
Available in the United States for the Support and Encouragement of Research 
m Science and its Technologies Second Edition Compiled for Research Informa- 
tion Service bv Callie Hull and Clarence J West Price, §1 Pp 90 Washing- 
ton, D C The National Research Council of The National Academj' of Sciences, 
1928 

Bulletin or the National Research Council, Number 65 Bibliography 
of Bibliographies on Psychology from 1900 to 1927 Compiled bj C M Louttit 
for the Research Information Service of the National Research Council Price, 
§1 50 Pp 108 Washington, D C The National Research Council of The 
National Academy of Sciences, 1928 

A Short History or Medicine, Introducing Medical Principles to 
Students and Nonmedical Readers By Charles Singer, M A, MD, DLitt, 
Oxford, Fellow of the Royal College of Physicians of London, Lecturer on the 
History of Medicine in the University of London Price, §3 Pp 368 New 
York Oxford University Press, 1928 

Methods and Problems or Medical Education, Series XI Intended for 
distribution to teachers and administrators in medical schools and hospitals 
Separate reprints and a limited number of volumes are distributed gratis by The 
Rockefeller Foundation Pp 263 New York Division of Medical Education, 
The Rockefeller Foundation, 1928 

Abstracts of Theses in Science, Series V Ogden Graduate School of 
Science Submitted to the Graduate Faculty of the University of Chicago for 
the degree of Doctor of Philosophy, from September, 1926, to June, 1927 Price §3 
Pp 461 Chicago The University of Chicago Press 

!Etude de la reaction de Vernes a la resorcine dans le diagnostic 
ET LE prognostic des TUBERCULOSES Coiuparaison avec la reaction de fixation 
Andre Breton, ancien mteine des Hopitaux de Lille, Preparateur a L’lnstitut 
Pasteur Pp 150 Pans Alasson & Cie, 1928 

Contributions to the Study or Tuberculosis By the Research Depart- 
ment, National Jewish Hospital, Denver No VIII Pp 510 Denver, 1927 
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THROMBO-ANGIITIS OBLITERANS 

EXPERIMENTAL REPRODUCTION OP LESIONS '' 

LEO BUERGER, MD 

NEW YORK 

In 1914, in a papei ^ entitled “Is Thiombo-Angiitis Obliteians an 
Infectious Disease^” my views regarding tbe natiiie of the pathologic 
piocess in this stiange malady were definitely stated, and theie, as in 
pievioiis communications, the avenues of research thiough which pi oof 
of this contention could be expected, weie cleaily indicated It was my 
belief, first, that the acutely inflamed veins and nodosities of thrombo- 
angiitis obliterans could fuinish the material in which an infectious 
agent-virus or mici o-organism might leside and be brought to light, 
second, that these foci might he utilized foi the lepioduction of the dis- 
ease or, at least, of some of the acute lesions of the malady 

With this 111 mind, I conducted reseaiches ovei a peiiod of yeais 
(ten or moie) with little success, both because the mateiial was scant 
and because the methods used wei e faulty 

Cases of thrombo-angntis obliterans, in the stage of migrating 
phlebitis, weie seen fiom time to time, but some of the patients refused 
to allow the excision of the acutely inflamed veins, and otheis piesented 
themselves at a time when the acuity of the pi ocess had ah eady subsided 
Having failed to discovei a micio-oiganism, I turned my attention to 
the lepioduction of the “acute lesions ” 

It ma}'’ be succinctly stated heie that it is iiossible to reproduce lesions 
identical with those of acute thrombo-angntis obliterans, acutely inflamed 
veins with miliary giant cell foci, in the supeificial veins of the upper 
extiemities of man, by tiansplantation of the coagulated contents of 
acutely affected veins when iii the phase of migiatmg phlebitis 

I shall not, m this papei, deh^e deepl)'^ into a critical discussion of the 
conclusions that may be diawn fiom such experimentation, but shall 
content myself with a brief statement of my lesults m (1) simple ligation 
of the veins of the foieaim oi aim for control purposes, (2) implanta- 
tion 01 inoculation of acute tin ombo-angiitis obliterans coagulura into the 
lumen of ligated leins (3) implantation of acute tin ombo-angiitis 
obliterans coagulum against the walls of ligated veins in man and (4) 
implantation (as in 3) in monkeys 

" Submitted for publication, Oct 3, 1928 
1 Buerger L Surg Gjnec Obst 19 582 (R'or ) 193-1 
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SIMPLE LIGATION 

Having elsewheie emphasized the impoitancc of stasis in the pioduc- 
tion of all thiombotic vasculai conditions, and mindful of the impoitance 
of limiting the spiead of suspected infectious mateiial to the confines of 
the vein used foi the expeiiment, I decided to isolate a vein, under pro- 
caine hydiochloiide anesthesia, and doubly ligate it, including between 
the ligatuies fiom one-half to an inch oi moie of its length, without dis- 
tuibing its continuit} Whene\ei necessaiy, lateial tiiliutaiies weie also 



Fig 1 — A part of the wall of a ligated icin of the foiearm of a patient with 
thrombo-angiitis obliterans On the right may be seen the bland organization of a 
clot , in the middle, the wall of the vein without any sign of acute inflammation, and 
on the left, connective tissue about the vein 


tied oft, and the lumen of the excluded vein was allowed to become 
somewhat ovei distended with blood In ordei that the vein might escape 
the influence of immediate contact with the repair tissue that would 
develop in and undei the incision, the incision was placed about 1 cm 
to eithei side of the vein, and the isolation of this stiuctuie accomplished 
by a technic of undermining 

These expeiiments were conducted in (o) peisons without vasculai 
disease {h) peisons ivith thrombo-aiigiitis obliteians and (r) peisons 
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with moderately pionounced aiteiiosclerosis, a vein of the forearm being 
employed in each case 

After fiom nine to twelve dajs, the veins weie excised undei local 
anesthesia, found thrombosed and examined micioscopically 
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Fig 2 Tile acute inflammation of the wall and the inflammatory tjpe of clot 
that are produced m a vein by paravascular implantations of clot from cases of 
thrombo-angiitis obliterans 


Bland thrombosis tvas regulail) found m all instances Wheneter 
theie was the slightest suspicion of infection of the wound, e^en if onlv 
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excessive leddening of it was encounteied, the expeiiment was not 
included in the series 

Figine 1 illustiates a pait of the wall of a ligated vein of a patient 
with thiombo-angiitis obliteians in the quiescent stages On the light is 
a noninflammatory oiganizmg thiombus adjoining a pait of the vein 
wall The lattei does not show any sign of acute inflammation 

INOCULATION INTO THE LUAIEN 01 A \EIN 

Foi about ten yeais I have had occasion from time to time to inocu- 
late the veins of monkeys with emulsions of a coagulum taken fiom 
veins iiiAohed in the piocess of acute migiatmg phlebitis of the thiombo- 



Fig 3 — A liigher magnification of the section depicted in figure 2 


angntis obliterans -variety but without success A'loie lecently (since 
1926), I haAe lepeated these expeiiments using human veins, vith the 
full consent of those whose veins weie emplojed, piecautions having 
been taken as follows flist, the vein Avas tied oft centrally and distally, 
second, all tiibutaiies were also ligated, and, third (to date), only pei- 
sons who had had thiombo-angiitis obliteians many 3 'eais befoie, but 
m whom symptoms weie quiescent, were inoculated 

The technic was briefly this As soon as a person with acutely migrating 
phlebitis of the thrombo-angiitis obliterans A'anety presented himself, presumably less 
than a week after the onset of the lesion, his consent was obtained for the removal 
of a portion of an acutely inflamed and thrombosed vein As much material as pos- 
sible was removed The excised vein rvas opened longitudinalb’’, its clot lifted out 
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and placed in a sterile watch-glass containing a few drops of saline solution With 
a sharp knife, the inner wall of the vein was also scraped, and whatever adhered 
to the knife was mixed into the clot as the latter was being broken up in the watch- 
glass With the tissue suspension made as fine as possible, this mixture was 
aspirated into a small syringe The patient into whose vein this material was to 



Fig 4 — A miliary focus vith giant cell is to be seen above and the wall of the 
% ein at the bottom of the picture , this is taken from another case in which lesions 
t)'pical of thrombo-angiitis obliterans were reproduced 


be inoculated had been made readv on another table Inoculation into the ligated 
^eIn, after it was moderateh filled with blood, was accomplished by an oblique 
insertion of the needle through the \\all of the vein and into its lumen 
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All these expenments weie failines When the \cins weie excised 
fiom seven to twehe days latei, a sanious mixluie was found to be the 
vasculai content 



Fig 5 — Another section from the case illustrated in figure 4, showing several 
giant cells 

IMPLANTATION OT IIIC COVGLLIjM irSLLT IN THE 

IILM\N VEIN 

It became evident that the intiavasculai intioduction of the suspected 
infectious matenal, because of its failuie to peimit of thiombosis, alone, 
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if for no othei reason, must be substituted by a piocedure that would not 
interfeie with the clotting piocess Theiefoie the following method 
was devised 



iC*; -.S' . -- ^ -- , -y , - 






Fig 6 — A low magnification of a section from the forearm and lein in another 
case m which lesions of acute thrombo-angiitis obliterans W'ere reproduced 


Fresh material was sought and removed, as before, m aseptic fashion, but the 
clot was placed m a drv watch-glass or Petri dish, the scrapings from the intima 
lemaming on tlie knife blade 
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With the vein to be inoculated, isolated and ligated as in previous experiments, 
and the incision placed at least 1 cm on cither side and parallel to the course of 
the vein, the material was introduced parti} underneath, parth on the side or over 




Fig 7 — A high magnification of a portion of the same section sho^\n in figure 6, 
presenting the same large giant cell referred to in the legend for figure 4 The 
wall of the vein is diffusely inflamed and the obturating clot contains a large 
giant cell 


the \ein, and the smear of scrapings on the knife blade rubbed on the adventitia, 
which was sometimes lightly scraped or traumatized with the blade 
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The skin was then sutured, great care being exercised that in this procedure 
such pressure was not exerted as might displace the fragments of the coagulum 
from their contact with the vein itself Catgut other than that required for the 



Fig 8 — A high magnification of another portion of the section shown in fig- 
ure 6, presenting the same large giant cell referred to in the legends for figures 
*1 and 6 The wall of the ^eln is diffusely inflamed and the obturating clot contains 
a large giant cell 


ligation of the ^eln was not emplojed, and filaments of gauze were not left in 
the wound lest the\ should act as foreign bodies around which confusing foreign- 
bod\ giant cells might de\elop 

In all cases hcations without the implantations were carried out, as controls 
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The usual evidences of a mild nonpuiulent phlebitis developed in at 
least foul of eight cases In two of the eight cases, a slight infection 
of the wound necessitated the i ejection of the expeiiments , in two otheis, 
thiombosis occuiied wuthout aii} e\idence of inflammation 

Mtc) oscopic E\a'imnation — In a thiombosed lein excised fiom nine 
to tw'^ehe da}s aftei the implantation, lesions piactically identical wnth 
those of acute thiombo-angiitis obliteians weie found, namely, a diffuse 
polymoiphonucleai mfiltiation of the Avail of the vein and a clot con- 
taining tvpical miliary giant cell foci 1 he lesions in one case Avere 
paiticulaih pionounced m a pait of the AA'all of the Aem, although poly- 
moiphonucleai invasion elseA\dieie Avas noteAvoilhy (figs 2 and 3) The 
clot showed laie giant cells but inflammatory foci cspeciall} maiked in 
the Aicinit} of the most intense muial changes 

In anothei case, a typical miliar) giant cell focus w'as seen shoAvn 
in the uppei pait of figuie 4, AA'itli the inflamed A\all of the a cm below 
and neai the margin of the pictuie 

A section taken fiom the same a cm at anothei IcacI is depicted in 
figuie 5, m Avhich the giant cell foci of the clot aic moie stiikinglv 
1 epi esented 

In still anothei experiment, theie A\as icproduced a pictuie almost 
the counteipait of that which has been legaided as characteristic of 
acute thiombo-angiitis obliteians (hg 6) Highei magnification in 
figuies 7 and 8 shoAvs details that aic conceded by most pathologists to 
be pathognomonic of the disease in question 

SIAIILAU n\PI KIAIUNIS IX MONKIAS 

In two expel iinents in inonkeAS I failed to pioduce othei than bland 
thiombosis, a fact aaIucIi aaoiiUI suggest that these animals inaA be 
immune Othei tApes of inonkcAs aaiII be emploAed as soon as inatciial 
becomes aA^ailable 

CONCLUSION 

The paiaAasculai implantation of clot fiom cases of acute thrombo- 
angiitis obliteians AA^as folloAA^ed In the dcAelopment of tApical lesions 
in the appaientl) health) ligated aciiis of the inoculated peison 



ALLERGIC REACTIONS OF THE RABBIT’S INTES- 
TINE DURING ANAPHYLACTIC SHOCK AS 
RECORDED CINEMATOGRAPHICALLY" * 

E E ECKER, Ph D 

AND 

M S BISKIND, MA 

CLLVELAND 

Since the fundamental papei by W H Schultz ^ on the leaction of 
the smooth muscle of the guinea-pig sensitized with horse serum and 
the subsequent studies by Auer and Lewis,- Dale,*^ Weil,‘‘ Coca,® Man- 
waimg and Kusama,® Koesslei, Lewis, and Walker" and others, it is 
now generally accepted as established that the isolated sensitized, non- 
stiiated muscle tissue will give strong contractions when bi ought into 
contact with the specific antigen Howevei, so far as we know, little, 
if any, work has been done on the response of the intestine of a sensi- 
tized animal in situ The reaction of nonstriated muscle being so geneial 
and so vigorous, it was thought of interest to observe the change in 
physiologic 1 espouse of the intact intestine of the labbit 

METHOD 

Ten rabbits were sensitized to hor'>e serum Each of the animals received tour 
injections of 5 cc of horse serum subcutaneously at intervals of from four to 
five days Follownng the last injection, a period of from tw'elve to fourteen 
days w'as allowed to elapse before the toxic dose was given (intravenously) 
Tw'O normal rabbits w'ere used as controls 

For the observation of the intestinal reactions, the followung method elaborated 
by us® W'as used The spinal cord w'as severed m the lower thoracic region 
under ether anesthesia Follow'ing the animal’s recover}' from the effects of 
the ether, a laparotomy was performed on it in the now' insensitive ventral 
abdominal W'all Ba means of a special trough wnth its supports, a leak-proof 
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pouch was formed of the abdominal cavit\, which was tlicn filled w'lth liquid 
petrolatum at a temperature of 38 S C For lighting and for maintaining a con- 
stant temperature, we used a IS ampere direct current carbon-arc lamp with a 
single condensing lens, wdneh rendered the light beam approximateh parallel 
This beam w'as reflected from a mirror into the trough I^Iotion pictures were 
taken with a 16 mm Bell and Howell camera 

To produce the shock, intravenous injections of \ar\ing doses of horse serum 
w ere gn en as recorded in the accompan% ing table 



Fig 1 — Enlargements from a 16 mm motion picture film of the intestinal 
pouch of rabbit 2 showung (H) an incomplete peristaltic rush, and {B, C and D) 
irregular spastic constrictions m the small intestine and a high tone of the cecum 
Note the propulsion in the lower colon In 4, a indicates the small intestine, 
b, the low'er colon , c, the upper colon , d, the cecum 

EXPERIMENTAL RESLLTS 

All ten sensitized animals leacted to the injections of the doses of 
hoise serum by inci eases m lespiratoi}’’ rates Seven exhibited definite 
intestinal reactions The two nonsensitized animals used as controls did 
not show any increases in lespiiatory rates or anj" intestinal excitation 
on the injections of the horse seium Theie was no regulaiity m 
the doses lequired to produce the intestinal responses, in the inteiwals 
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following the injections befoie the leactions occuried, in the parts of 
the intestines that reacted oi in the types and degrees of severity of the 
conti actions Two animals showed iiiegular spastic contractions and 
incomplete peristaltic rushes (Rollbewegungen) m the small intestine 
(fig 1) , one animal showed peristaltic rushes m the cecum (a rathei 
rare phenomenon in the rabbit) and in the lower colon, together with 
local spasms in the small intestine (fig 2) , two animals showed 
peiistahs m the cecum only, and two animals exhibited a model ate 
reactivity of the small and large intestines Three rabbits did not show 
definite intestinal excitation From two to seven consecutive shock 
doses weie given to each animal, the one leceiving the seven doses (in 



Fig 2 — Enlargement from a motion picture film of the intestinal pouch of 
rabbit 7, taken during a peristaltic rush in the cecum Note the prominent 
haustra in the upper colon and the high circular tone in the lower colon Note 
also the distended bladder A indicates the small intestine, B, the lower colon, 
C, the bladder , D, the upper colon, and E, the cecum 

a period of thiity-four minutes) reacted at each injection until the 
last Other animals showed a similai response In those animals m 
nhich the uterus was exposed, the horns were m a state of tome con- 
traction thioughout the leaction 

That these results are of clinical significance in cases of allergy is 
evidenced by the following case, which came to our attention through 
the courtesy of Dr Milton B Cohen 

A white woman, aged 30, had had hay fever for ten years For three suc- 
cessive years, she had had preseasonal courses of injections of an extract of 
grass pollen and had thus obtained marked relief from her symptoms In the 
fourth ^ear, following the subcutaneous injection of 02 cc of a 1 1000 dilution 
of an extract of timothy pollen (1 gm of timothy pollen in 20 cc of a solu- 
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tion containing gh cerol 66 per cent, and Coca s fluid 34 per cent) a severe and 
unusual reaction occurred within ten minutes The usual respiratory and skin 
signs were mild, but there w’as marked abdominal pain, wnth nausea, projectile 
xomiting and a desire to defecate Examination of the abdomen revealed visible 
peristalsis Two injections of epinephrine each 0 4 cc of 1 1,000, and one 
of morphine sulphate Vs gram (0 016 Gm ) and atropbine sulphate % 5 o gram 
(0 0019 Gm), were required to control the reaction This lasted nmetx minutes, 
and was followed b\ the passage of mucoid stools 
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SUMMARY 

Dnect obseivation and cmematogiaphs of the rabbit intestine during 
anaphylactic shock showed irregular spastic conti actions and incomplete 
peristaltic rushes in the small intestine and peiistaltic rushes in the cecum 
and the lower colon In some animals, the reactions occui red on succes- 
sive injections of the homologous protein Two nonsensitized animals 
used as conti ols did not show excitation of the intestine following the 
injection of the protein The uterine horns of the rabbits were also 
observed, and were found to be in a state of tonic conti action during the 
reaction One clinical case of marked intestinal leaction dm mg alleigy 
is repoited 



RADIOACTIVE SUBSTANCES IN A BOD^ 
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Toxicologist to the Office of the Chief Medical Examiner, 
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AND 
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The literature dealing with the effects of ladioactive substances in 
the human body is scanty Martland,^ in 1925, was the first to refer to 
It in American liteiature He showed that a bombardment by certain 
ladioactive substances lesulted m necrosis of bone and a terminal aplastic 
anemia Repoits concerning the dangei of the ingestion or injection of 
radium aie likewise few in numbei Plesch and Larczag - showed that 
thoiium X bungs about a cumulative action in the body A fatal case of 
poisoning with thorium X was repoited by Bickel ® m 1912 In 1914, 
Gudzent and Halberstaedter ■* noted the danger of radioactive substances 
in certain industrial pursuits Then article dealt with persons who 
handled radium, and constituted a treatise on its dangers, pointing out 
that an impropei handling of it may result m local skin lesions and 
changes in the blood 

REPORT or A CASE 

In the case heie recorded, the body was exhumed five years after 
interment for the puipose of obtaining evidence in connection with the 
death of the girl and the illness of several otheis who had been 
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employed at painting watch dials with luminous paint, the latter con- 
taining radioactive substances 

Histoty — A M, an unmarried girl, was born m the United States on Dec 21, 
1897, of Italian parentage The family history was negative, except that two 
sisters who worked in the same plant developed similar S 3 'mptoms The patient 
had been entirely well all her life except for minor illnesses From November, 
1917, to September, 1921, she was emploj'ed in a factory, painting watch dials with 
a mixture containing small amounts of radium and meshothorium , m the process of 
painting the watch dials, she “pointed” the brush between her teeth In October, 
1921, she had trouble with the teeth and complained of pains in various parts 
of the body, she became pale and lost some weight At that time, she consulted 
a dentist who treated her teeth The vague aches and pains, particularlj pains in 
the joints, continued, and in March, 1922, she consulted a physician, vho made a 
diagnosis of rheumatism and administered acef\ Isalicj lie acid A Wassermann test 
m Januarj', 1922, was reported as negatne In June, 1922, another Wassermann 
test was reported to have been made with a 3 plus result On the basis of 
this, a diagnosis of syphilis was made, and the patient was gnen seven intra- 
\enous injections of neoarsphenamine Bj' this time, she had developed necrosis 
of the lower jaw to such an extent as to require its almost complete removal She 
became progressive^ worse and developed marked anemia Records of blood 
counts taken at that time are not, however, available Toward the close of her 
illness, she revealed a hemorrhagic tendenc}', bleeding frequently from the jaw, 
although purpuric spots were not noted Death occurred on Sept 12, 1922 The 
death certificate was signed “ulcerative stomatitis,” and sjphilis was gnen as a 
contributory cause 

Autopsy — An autopsy was performed on Oct IS, 1927 The surface of the 
bodj^ was fairly well carbonized, the body had been embalmed m the right 
brachial artery The lower jaw was entirelj missing, except for the coronoid 
process on the left side, which was taken as a specimen This specimen was 
necrotic and brittle Both upper jaw bones were remo\ed m several pieces and 
taken as specimens Necrotic foci were present along some of the alveolar 
processes The left side of the face and the left side of the upper hp, which were 
well preserved, were also taken as specimens The subcutaneous fat was decom- 
posed, giving a distinct odor of butyric acid and having a soapy consistencv 
Lesions in the heart and the aorta could not be seen with the naked eye The 
valves and the coronary vessels were smooth , a foramen was not present The 
lungs were collapsed, but otherwise were well preserved, the bronchi were pale 
and somewhat granular The liver weighed approximatelj’’ 600 Gm , on cross 
section, it was somewhat fattj' and emitted a rancid odor The gallbladder was 
collapsed, but did not show any gross changes The spleen was small, soft and 
mushy, but otherwise did not show gross lesions The kidnej^s were small and 
were embedded in a small amount of rancid fat, on cross section, the^ were found 
to be dark green, the markings were not distinct, and there was considerable 
postmortem change The cortex of the suprarenal gland was well preserved, 
the medulla was soft and mushy, and was discolored greenish black The bladder 
was collapsed The uterus was small and virginal The ovaries were small and 
did not show gross changes The stomach was collapsed , it did not show gross 
changes The intestines were collapsed, they contained a small amount of fecal 
residue The esophagus was smooth and without gross changes The thyroid 
was small and somew'hat soft, but did not present other changes The thymus 
w'as not present The skull W'as saw'ed through the median line and both halves 
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of the brain were taken, the brain was firm and well preserved, and changes were 
not apparent to the naked eye All the bones of the skull were removed for 
chemical analysis, as were also the second, third, fourth, fifth and seventh cerMcal 
^ertebrae, portions of the fifth, sixth, se\enth, eighth and ninth ribs on the right, 
both feet, the right femur, tibia and fibula and the left femur The bones, after 
except the postmortem degeneration Smears and sections of the bone-marrow' 
did not show any recognizable cellular structures 

^vlicroscopic examination of the viscera did not show any histologic lesions 
except the postmortem degeneration Smears and sections of the bone-marrow' 
did not show' any recognizable cellular structures 

PHYSICOCHEMICAL WORK THE ANALYSIS 

preparation of the Bone Samples — Adheimg tissue was lemoved as 
completely as possible from the bones by sci aping them with a knife 
The bones were then boiled for from two to thiee houis in a sodium 


Table 1 — TV eights of Bones Befote and Aftcj Drying, and Aftei Reduction to 
4slies m Pi epai alion foi Then Use in the Quantitative Estimation of 

Radioactive Substances 


Bones 

Weight 

Before 

Drying, 

Gm 

Weight 

After 

Drying, 

Gm 

Moisture, 
Per Cent 

Ash 

Obtained, 

Gm 

Ash, 
Per Cent 

Upper :<n\ bone 

4 34 

3 995 

80 

1 S20 

418 

Lower jaw bone 

264 

2 434 

78 

1108 

42 0 

Vertebrae 

4 46 

3 705 

16 9 

2 390 

53 5 

Tibia 

12 47 

10 600 

15 0 

6 705 

53 7 

Pemur (piece) 

23 90 

21750 

16 0 

13 760 

531 

Femur (piece) 

11 44 

9 950 

13 0 

5 610 

491 

Skull (piece) 

891 

T 350 

17 5 

4 770 

53 5 

Femur (piece) 

46 47 

39 500 

13 0 

25130 

54 1 


caibonate solution to loosen and soften adhering tissue, they iveie then 
thoioughh ivashed Next, they weie dried at a temper atuie langmg 
betw'een 100 and 105 C The long bones (tibia and femui) tveie sawed 
into lengths of fiom to 3 inches (from 2 5 to 7 6 cm) The 
following bones w'ere thus prepaied skull lione, upper jaw', piece of 
low'd jaw vertebrae femui, tibia metacaipals and phalanges 

Picpaiation of Bone and Tissue Ashes — Bones as listed in table 1 
weie scraped and cleaned fiee of all muscle and fat tissue and wiped 
as di} as possible They w'ere w'cighed, then dried at from 95 to 100 C 
to constant w'eight and finall) ignited to a gra^ ish-w'hite ash and again 
weighed The lesults are recoided in table 1 These ashes were used 
foi the quantitatne estimation of radium 

Weighed poitions of tissue, as listed in table 2, weie ground up 
diied and ignited to a gi ayish-w'hite ash The ash so obtained was 
weighed The ^ allies are recorded in table 2 The ash from the oigans 
mentioned m table 2 was used m the electroscopic and photographic 
cxpci iinent'^ 
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Pjcsciice of Radioactive Substance Detei mined zuith the Lind 
Elect) oscope — The normal leak was fiist detei mined by scA'eral trials 
It was found to be as an aveiage of 3,000 seconds for 10 divisions on 
the scale The bone ash and the tissue ash were then successively intro- 
duced into the lower chambei of the electroscope and the leak deter- 
mined These leaks were alwa 3 ’^s detei mined with the leaf between 


Ta.ble 2 — Weights of Oigans Befotc and Aftci Reduction to Adicz in Picfaiotion 
foi Then Use in Etccti oscoptc and Photogi aplnc Expci iincnts to Detei - 
mine Picicncc of Radioactive Substances 




'lotal 

Weight of 



Calculated 



Weight of 

Organ 

Ash 


Ash from 



Organ, 

Ashed, 

Obtained, 

Per Cent U hole Organ, 


Organs 

Gin 

Gm 

Gin 

Asli 

Gm 

Ijjver 


575 

2--0 

2 221 

08 

400 

Lung 


212 

02 

0 851 

002 

105 

Spleen 


55 

26 

0 210 

0 03 

0 52 

Brun 


4S3 

122 

0 300 

010 

2 35 

Table 

3 — The Leals 

Obtained foi 

the Done 

Ash and the 

T issue 

Ash 111 an 


Expciunent Detennining Quantitativcty flic Picscncc of Radioactive Substances 


Jfatenal Icstcd 

Gm 

Dn nlons 

Seconds 

Xormal leik 

Control 

10 

5>000 

Femur (head) 

21 "5 

10 

25 

Femur (shaft) 

0 05 

10 

7S 

Skull bone 

733 

10 

153 

Vertebrae 

3 70 

10 


Femur (shaft) 

11 52 

10 

Cl 

Jail (upper) 

0 5S 

10 

47 

Jaw Oouer) 

3 02 

10 

00 

Ln er (ash) 

222 

10 

310 

Spleen (ash) 

0 24 

10 

171 

Brain (ash) 

0 50 

10 

104 

Lung (ash) 

0 Sj 

10 

&5 

Femui (bone ish) 

I 00 

10 

192 

Table 4 — Tin, Leaks Obfaiiud foi the 

Bones and 

r issue 

4shes 

of Noi mat Pci son s 



Material lested 

Gm 

Divisions 

Seconds 

Aoimal leak 

Control 

10 

3,000 

Jau bone 

12 50 

10 

2 9S0 

3 ertebra 

3 15 

10 

2 890 

Femur 

22 05 

10 

2,910 

Ln er (ash) 

3 50 

10 

2,930 

Brain (ash) 

0 03 

10 

3,010 

Spleen (ash) 

0 50 

10 

2,920 


6 and 8 of the scale, making successive readings strictly compaiable 
The results are indicated in table 3 The figures show an enoimous 
reduction in the leakage time, indicating that all the bones and all the 
tissue ashes examined, without exception, were strongly radioactive 
Bones and tissue ash of normal persons were then tested with results 
as shown in table 4 The values are piactically the same as the natural 
leak, showing the absence of radioactivity 
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The earth taken from around the coffin was dried and also tested, 
with results as lecorded in table 5 These results do not indicate any 
appreciable radioactivity 

Pi esence of Radioactive Substances Detei aimed by Photogi aphic 
Method — All operations Avere performed in a daik room A series of 
x-ray films weie enwrapped in black photographic paper and sealed, 
to make them light proof On these were placed various bones and 
tissue ash, also normal bones foi controls They weie allowed to 
remain in this manner for ten days If radioactive, the bones and the 
tissue ash would emit lays, and the beta and the gamma rays would 
penetrate the black paper and atfect the photographic films After ten 
days, the films were developed and printed The results aie shown in the 
accompanying photographs Those on which noimal bones weie placed 
are not shown, because they did not show any impression 


Table 5 — The Leaks Oblamed joi Eaith fiom Aiound the Coffin 


Material Tested 

Gm 

Divisions 

Seconds 

Normal leaL 

Control 

10 

8,000 

Earth m box 

50 

10 

2,6C0 

Earth 1 foot below 

50 

10 

2,510 

Earth on top 

50 

10 

2, WO 


A few films were wrapped in sheet lead (size 0 3 mm ) , bones were 
placed on them and they weie kept in a dark room These did not 
show any effect after two weeks They were then left standing for 
thiee months, at the end of which time a good picture was obtained 
This impression was due solely to the gamma rays, as the alpha and 
the beta rays were completely screened off by the lead This pictuie 
IS also shown (part 4 of plate) 

Every piece of bone, as well as every tissue ash that we examined, 
sliowed radioactivity by the photogiaphic method 

Pi esence of Alpha, Beta and Gamma Rays Detei mined — Radium 
emits thiee kinds of rays alpha, beta and gamma rays If a radio- 
active substance is placed in the chamber of the electroscope, the leak 
produced is due to the total effect of all three rays If the radioactive sub- 
stance is coinpletel)^ enclosed in sized paper, the alpha rays are withheld 
and the leak produced is due to the beta and the gamma rays only 
If the ladioactive substance is enclosed in a lead chamber, both the 
alpha and the beta ra)fs are withheld and the leak produced is due to 
the gamma rays only This experiment was tried with results as 
shown in table 6 It indicated that all three ia 3 '^s were coming from the 
bones 
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Detenninatwn of the Natnie of the Active Deposit — A sample of 
femui (1 Gm ) was dissolved in stiong hydiochloiic acid The 
emanation was plated off on a copper Avne, suspended aboA^e the solu- 
tion The wire was charged negatively, 135 volts potential with lespect 
to the solution After thnty minutes, the wiie was lemoved, placed 
111 the chaiged electroscope and the leak detei mined The change of 
the leakage rate was detei mined as a function of the time, thus giving 
a measuie of the late of decay of the deposit thus obtained The 
values aie indicated in table 7 

This expel iment showed that the leakage time was shoitest at the 
beginning, and then steadily inci eased, meaning that the deposit was 


Tabll 6 — The Leaks Obtained jot Bone (1) Without Shutting Off the 
Radioactivity, (2) with At/iha Rav’i Withheld and (3) zvith Alpha 
and Beta Rays IVithhcId 


Material Tested 

Dn isions 

Seconds 

Natuial leak 

10 

3 000 

One aertebra, as such 

10 

22 5 

Same acitebra enclosed in papei 

10 

63 

Same vertebri enclosed in lead 

10 

6CC 

Table 7 — Results m Detei niinatwn of the Natuic of the Deposit of 

Radioactive Substance in 

the Bone 



Time it Winch Renclings A\ ere T ircn 
A M 


Time for One Dn ision, 
Seconds 


10 00 
10 01 
10 O') 

10 12 
10 21 
10 31 

10 n 

11 21 

Normal leak this daj 


(Plating stopped) 
130 2 
195 0 
245 2 
274 6 
328 4 
3371 
431 8 
442 0 


most actiA^e at the beginning Radium emanation pioduces just such 
an effect With mesothoiium, the leakage time at fiist deci eases and 
then, aftei liom thiee and one-half to foui houis, it giadually inci eases 
Ihe picture obtained fiom the emanation in this bone indicated that it 
was an emanation fiom ladium 

QUANTITATlAm AVORK 

Quantitative Calibiation of Electi oscope in Teiiiis of Oic of Knotvii 
Radium Content by Emanation Method — The Lind electioscope AA^as 
used for all the measuiements in this iiwestigation It Avas calibrated 
bv tbe emanation method, as folloAvs 

\ sample ot carnotite ore weighing 1 Gm and containing 1 58 per cent uranium 
was placed in a 200 cc round bottom flask, co\ered with 100 cc ot 1 1 nitric acid 
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and saturated with barium nitrate and the flask content was boiled to expel all 
the emanation With the content of the flask at boiling temperature, the flask 
was sealed and the emanation allowed to collect for a period of one week After 
this time, the sealed flask was connected with a purifying tram (to remove carbon 
dioxide, acid spray and moisture) and the emanation was driven over into a 
previously evacuated ionization chamber The emanation was allowed to stand 
in the chamber for three houis before measurements were begun, m order to 
allow it to come to equilibrium with its surroundings The electroscope head was 
then mounted on the ionization chamber and charged for fifteen minutes at 135 
volts, and the rate of leak determined The average of several determinations gave 
144 seconds for 10 divisions leak Since the natural leak of the instrument is 
3,000 seconds per ten divisions, the lattei is not of significance as a corrective 
factor 

Since the ore contained 1 58 per cent uranium, the amount of uranium present 
was 1 X 0 0158 = 0 0158 Gm uranium 

The radium to uranium ratio — that is, the amount of radium element in 
equilibrium with 1 Gm of uranium — is accurately known and has the v'alue 

Ra/U = 3 33 X lO'" 

It is known, howev'er, that onl}' 97 per cent of this amount gives off emanation, 
so that the corrected amount of radium equivalent to the aforementioned sample 
and measured as stated is 

Radium = 0 0158 X 3 33 X 0 97 X 10"’ 

Radium = 5 06 X lO'" Gm 

This amount of radium, then, gives the obseived leak of ten divisions 
m 14 4 seconds 

Quantitative Dctei unnation of Radium on Scvcial Tissue and Bone 
Ashes by the Emanation Method — One giam samples of ash vv’^eie 
treated exactly the same as was the cainotite ore m the calibration 
The rate of leak was determined in each case Fiom the calibiation 
just described, it was found that 5 06 X 10"° Gm of ladium causes 
ten divisions leak in 14 4 seconds Hence, the laditim content of this 
senes was calculated by the following equation 

144 1 

X X 5 06 \ lO"” Gm Ra per Gm of ash 

Leak time for Wt taken 

10 div in sec in Gm 

Table 8 shows the radium content of the bone ashes and the tissue 
ashes as detei mined by this method 

Assuming a body weight of 100 pounds (45 Kg ), 18 3 pei cent of 
which was bone, the bone ash being 51 per cent of the bone proper, we 
found that the entire bone ash content in the body w'^as 4,198 5 Gm 
The total radium content in bones, liver, lungs, spleen and brain was, 
therefore, 48 4179 micrograms (table 9) It must be remembeied, 
however, that this value for the radium content was fiom about 22 per 
cent of the entire body weight only 
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SUMMARY 

A case is described in which radioactive substances were recovered 
from a human body five years after death 

The bones (jaw, vertebrae, femur, tibia, skull, metacarpal and 
phalanges), and the liver, brain, lungs and spleen were tested for 
signs of radioactivity Every portion of tissue and of bone tested 
gave photogiaphic evidence of radioactivity Every portion of tissue 
and of bone tested gave electroscopic evidence of radioactivity All 
three rays (alpha, beta and gamma) were detected 


Table 8 — The Total Amount of Radwactwity in the Bone and Oigau Tissues as 
Detei mined by the Emanation Method 



Grams Radium 

JLcrograms 


per Gram of 

Radium per Gram 

Bones and Tissues 

Bone Ash 

of Bone Ash 

Vertebrae 

2 12 X 10-8 

0 0212 

T’emur 

1 01 X 10-8 

0 0101 

Upper 3 aw 

1 19 X 10-8 

0 0119 

Skull 

0 sr X 10-8 

0 0037 

Tibia 

0 63 X 10-8 

0 0063 

Lower 3 aw ^ 

1 58 X 10-8 

0 015S 

Lungs 

2 76 X 10-8 

0 0276 

Brain 

1 01 X 10-8 

0 0101 

Spleen*- 

1 03 X 10-8 

0 0103 

Liver 

0 69 X 10-8 

0 0069 


* 210 mg of spleen nsh used 


Table 9 — Estimation of the Total Radium Content oj Bones and Oigans 
Taken fioni Evhumed Body 



Weight of Ash 

erage Radium 

Total Radium 


from Entire 

Content per Gm 

Content in 

Tissues Used for Tstimation 

Body, Gm 

in Jlicrograms 

ilicrograms 

Bone 

4,193 5 

0 0115 

48 2S2 

Liv er 

4 6 

0 0069 

0 037 

Lungs 

195 

0 0276 

0 0538 

Spleen 

0 52 

0 0103 

0 0214 

Brain 

2 35 

0 0101 

0 0237 

Total 



48 4179 


The nature of the emanation was found to be that of radium 
Quantitative determination (by the emanation method) showed the 
presence of 48 282 micrograms of radium in the entire skeleton The 
radium content was also estimated for the lungs, liver, spleen and brain 
The total estimated radium content for entire bones, liver and lungs 
was 48 4179 micrograms 

CONCLUSIONS 

Radium salts that are absorbed find permanent lodgment in both 
the viscera and the bones, particularly the latter The manner and 
course of its distribution cannot be stated with certainty, although there 
appears to be a predilection for lodgment in the bones The bombard- 
ment of the bones by the radium rays causes inci eased brittleness and 
necrosis 



OSTEOGENIC SARCOMA IN DIAL PAINTERS USING 

LUMINOUS PAINT 

HARRISON S MARTLAND, M D 

NEWARK, N J 
AND 

ROBERT E HUMPHRIES, MD 

NEW YORK 

Oi some fifteen gnls whose deaths weie attributed to ladium-meso- 
thonum poisoning inclined while they weie emplo 3 'ed at painting watch 
dials with luminous paint, two were lound to have osteogenic saicoma 
of the bone 

The etiology, the geneial and the special symptomatolog}% the patho- 
logic anatomy, the piognosis and the tieatment in this new industrial 
hazaid weie first described by Maitland and his associates in 1925 and 
1926 1 

Onl) a biief lesume of the obseivations on this disease is necessaiy 
111 this papei 

The paint used consisted of ciystalhne phosphorescent zinc sulphide, 
ZnS (Sidot’s blend), rendered luminous by the addition of extremely 
small amounts of ladium, mesothoiium and ladiothoiium These radio- 
active substances weie in the form of insoluble sulphates in the paint 
when It was used 

The mode of poisoning in these cases was by ingestion Owing to a 
geneial habit among these woikeis of pointing then blushes in then 
mouths while painting the dials, they swallowed small amounts of the 
ladioactive paint day aftei da} They weie also exposed to i adioactivit} 
by absoiption of the substance thiough the skin and by inhalation, 
especially of the dust of the luminous paint, but these poitals of entry 
weie not considered significant The giils affected had swallowed the 
paint for periods of fiom one to foui yeais or moie 

" Submitted for publication, Nov 3, 1928 
From the Pathologic Department of the City Hospital, Newark, N J , and 
the office of the Chief Medical Examiner of Essex Countv, N J 

Read before the New York Pathological Societj at the New York Academy 
of Medicine, New York, March 8, 1928 

1 Martland, H S , Conlon, Philip, and Knef, J P Some Unrecognized 
Dangers in the Use and Handling of Radioactive Substances (with Special Refer- 
ence to the Storage of Insoluble Products of Radium, Mesothorium, etc, in the 
Reticulo-Endothelial System), JAMA 85 1769 (Dec 5) 1925 Martland, 
H S Microscopic Changes of Certain Anemias Due to Radioactivity, Arch 
Path 2 465 (Oct ) 1926 Reitter, G S , and Martland, H S Leukopenic 
Anemia of the Regenerative Type Due to Exposure to Radium and Mesothorium, 
Am J Roentgenol 16 161 (Aug ) 1926 
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Most of the paint swallowed passed rapidly through the gastro- 
intestinal tract and was eliminated A small amount, however, was con- 
tinually absoibed and eventually stoied as insoluble sulphates of 
particulate or colloidal size m the main organs of the reticulo-endothehal 
system and, above all, in the bones The exact mode of intestinal absoip- 
tion IS not clear Whethei the insoluble radioactive substance was 
picked up by wandering histiocytes of the intestine and taken into the 
thoracic duct, then to the blood and then to the storage organs, in which 
it was phagocytosed by the fixed histiocytes of the blood sinusoids, the 
Kupffer stellate cells of the liver and the splenic phagocytes, whether 
small quantities passed thiough the intestinal tract m a manner not 
undei stood, or whethei the radioactive substances had some fixed posi- 
tion in the zinc sulphide molecule which allowed it to be absorbed with 
the zinc is unsettled at present Perhaps the conceptions of absorption 
from the intestinal tract must be augmented and modified consideiably 
It should be recalled that the entrance into the body of insoluble matter 
of particulate size is thought to be easier by inhalation than by inges- 
tion Foi instance, in anthracosis, the foreign matter is leadily picked 
up from the alveoli of the lungs by the phagocytic cells or histiocytes 
of the reticulo-endothehal system, and then by lymphatic diainage it 
is distributed over the entire lung and taken to the hilum nodes in 
enormous quantities Anthracosis of the intestinal tract and its 
lymphatics is, on the other hand, unusual The same anatomic pathways 
are seen in exogenous infection of the lung with human tubercle bacilli 

The deposits in the bones were geneiahzed over the entire skeleton 
One bone did not contain more radioactivity than anothei A study of 
its minute distribution in the individual bones (which, on account of 
the extremely small amounts present, could be detei mined only by 
photogiaphic methods) showed an irregular distribution in the bone 
and often a concentiation m ceitain portions The outer layeis of 
the cortex seemed to be the final position of storage Here it was 
frequently stored m large amounts and probably replaced calcium in 
these aieas 

After final deposition in the bones, these deposits emitted then 
characteiistic radiations day aftei day (every minute of the twenty- 
four hours), month after month, and year after year As about 95 
per cent of the ladiation coming from these deposits was alpha and 
only 5 pel cent beta and gamma, the blood-foiming centeis, owing to 
then proximity, were constantly bombaided by the alpha particle, 
exposing vital centeis to a type of radiation never before known to 
have occurred in human beings 

The alpha particles aie piobably the most potent and destructive 
agent knoivn to science Thei consist of nuclei of helium atoms con- 
taining tivo positive charges (He'^'^) ejected from the ladioactive 
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substances with gieat force, attaining an initial velocity equal to from 
one twentieth to one twelfth that of light Aside from the beta rays, 
which are negative electrons and much smallei, they repiesent the 
fastest space-occupying objects yet known They collide with othei 
atoms with teriific impact, usually jeiking off a negative election The 
chemical changes lesultmg fiom this loni/ation aie of the ordinal y 
moleculai charactei Occasionally, the alpha paiticle may stake the 
atomic nucleus ot hghtei atoms, causing disiuption with tlie hbeiation 
of a high velocit) atom of hydiogen (H lays) Biologically, the alpha 
lajs aie much moie destiuctive than eithei the beta oi the gamma ia>s, 
the 1 elation being 10,000 to 100 to 1, lespectively Theiefoie, radio- 
active elements m such small amounts that the beta and the gamma 
ladiations are almost negligible still pioduce, thiough their alpha 
radiations, intense physiologic effects, if given by mouth or vein 

In addition, the prepondeiance of mesothoiium in this paint is of 
gieat toxicologic impoitance foi the reason that mesothorium in 
equilibiium with its ladiothorium emits five alpha particles, wheieas 
radium emits only foui , also, the alpha particles of mesothoi lum and 
the pioducts of its decay have a gieatei velocity and penetration than 
those of ladium, and, therefoie, aie, chemophysically and physio- 
logically, moie active 

As a result of the continuous and constant radiation fiom the 
deposits on the blood-forming centeis, especially of the deadh alpha 
lays, these centeis in time became exhausted, and a leukopenic anemia, 
111 most cases of the legenerative type, but occasionally of the aplastic 
oi ai egenei ative type, developed This anemia often proved fatal 
Anemias previously recoided, due to external ladiation, were all 
desciibed as aplastic This judgment was based almost entirely on 
clinical obsei vations, unsuppoited by autopsy and histologic eindence 
these being, unfortunately, lacking m almost eveiy case The alpha 
particle nevei entered into the etiology to any extent, as the ladiation 
was almost entirely peneti ative and chiefly due to gamma rays 

Due to a continuous radiation fiom the deposits, a radiation osteitis 
often developed in these cases, similai to that seen in bones as a lesult 
of large doses of exteinal ii radiation Because of the pioximity of 
the mouth — the dirtiest pait of the body — to the mandible and the 
maxillae, a superadded bacterial infection, usually by way of the teeth, 
lesulted in extensive, intractable necrosis of the jaw, which, togethei 
with the anemia, foimed the outstanding clinical featuies of the early 
fatal cases 

In the later cases (at the time of writing the patients are still alive), 
a sufficient period of time had elapsed after the exposure (from six 
to seven years) to allow the mesothorium, which formed some 70 per 
cent of the radioactivitv, to diminish m quantity by its own natural. 
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uninfluenceable decay to below one-half its strength (6 7 yeais, half 
period) In the later cases, therefore, the patients seemed to be 
escaping the extensive necrosis of the jaw and the fatal leukopenic 
anemias of the regeneiative type They showed, howevei, chronic 
crippling lesions of the bones the lesiilt of ladiation osteitis, most 
marked m the bones that were subject to weight, pressure and trauma, 
such as the head of the femur and the acetabula, the spine, the scaphoid 
bone of the foot, etc The anemias were milder, and, if piogressive, 
were more apt to be of the aplastic or aregenerative type, and to be chai- 
acterized at autopsy by a bone mariow similar to that seen in chronic 
benzol poisoning 

As legards the occurrence of sarcoma of the bone in these cases, 
unfortunately, in the first case, the clinical data are meagei, and patho- 
logic material is not now available In this case, the giil died m 1924 
A clinical diagnosis of osteogenic sarcoma of the femur was made from 
the symptoms and the roentgenograms She was treated by deep loentgen 
theiapy The presence of sarcoma, howevei, was nevei proved by 
opeiation or autopsy 

In the second case, a diagnosis of osteogenic sarcoma of the scapula 
was made during life and proved at autopsy After a fall, in which the 
patient huit her right shoulder, a sarcoma of the scapula developed to 
which, m addition to a seveie anemia, she succumbed She never had 
severe necrosis of the jaw, but during life showed evidence of a radia- 
tion osteitis in the scaphoid bone of the right foot, in the heads of both 
humeri and m the glenoid cavities Her bones after death were ladio- 
active, and it appears plausible that the saicoma originated m a bone 
that previously had been the seat of a radiation osteitis 

The incidence of two sarcomas of bone m fifteen cases of radium- 
mesothorium poisoning is too large to be passed over as due to coinci- 
dence Since this is the first time to our knowledge that saicoma of the 
bone has been attiibuted to radiation, the case is of sufficient mteiest 
to be reported ' 

REPORT or CASE 

Histoiy — A woman, aged 33, worked as a painter of dials eight years before 
her death When applying luminous material to watch dials, she was in the habit 
of pointing the brushes with her lips She had little trouble with her teeth and 
never had any extensive necrosis of the jaw Roentgenograms taken by a dentist 
in 1926 showed lesions, which we have interpreted as typical radiation osteitis, 
involving chiefly the alveolar portions of the mandible 

In September, 1926, fourteen months before her death, she fell while working 
in a department store, injuring her right shoulder There was pain with limited 
motion, and she was later referred to the compensation department Roentgeno- 
grams shoved a slight downward displacement of the head of the humerus She 
was operated on, but disease was not found in her shoulder The wound healed 
prompth w’lthout complications 
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In Juh% 1927, six months before her death, she still complained of pain in her 
right shoulder She also had pain and localized tenderness over the scaphoid bone 
of her right foot At this time, she was seen by one of us (H ) An examination 
of the original roentgenograms demonstrated peculiar changes in the right humerus 
the scapula and the scaphoid bone of the right foot He concluded that the condi- 
tion resembled a radiation oste tis similar to that seen in other painters of dials 
It was then ascertained that she formerly had been a dial painter 

In September, 1927, three months before her death, roentgenograms for the 
first time showed a sarcoma of the r.ght scapula, springing from its anterior and 
upper poition and an osteitis of the scaphoid bone of the right foot wuth 
fragmentation 



Fig 1 — Roentgenogram of the right shoulder, taken five months before death 
Evidence of a radiation osteitis mav be noted in the head of the humerus the 
acromium and the glenoid process 

In December, 1927, she returned to the hospital wuth her i ight upper extremity 
markedlj sw'ollen down to the hand She had pain, wdiich was constant and 
unrelieved bv morphine To lessen the pain, an operation w'as performed to 
relieve pressure on the main nerve tiunks Large masses of tumor tissue w'ere 
removed She died a few hours later During life, tests were not made to pro\e 
the presence of radioactivity in her bod}^ such as the examination of the expiratory 
air for the presence of emanation or an examination for the alpha particle b\ 
scintillation methods, or the use of the gamma electrometer for the demonstration 
of penetrative radiations coming from the bodv The latter method, how^ever, is 
of little use in these cases, on account of the extremely small amounts deposited in 
the bones 
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Fig 2 — Roentgenogram of the right shoulder, taken two months before death 
An extensive, rapidly growing osteogenic chondrosarcoma may be noted springing 
from the anterior surface of the scapula and the glenoid process 





Fig 3 — Roentgenogram of the right foot, taken five months before death 
The dense penpher\ and fragmentation of the scaphoid bone may be noted The 
patient had exquisite tenderness o\er this bone 
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Autopsy — A large osteogenic sarcoma of the right scapula was found, invading 
the whole anterior and upper part of the bone, with infiltration into the supra- 
spinous and infraspinous muscles Visceral metastases were not found A pro- 
found anemia was present The yellow marrow of the femurs was entirely 
replaced by dark red, apparently regenerating marrow 

Histologic Examination — An osteogenic sarcoma was seen, in which there was 
considerable cartilage In places, the growth was cellular, with mitotic figures 
and hyperchromatism, in other places, it was sclerotic I\^ew formation of bone 
was common 
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Fig 4 — High power magnification of the osteogenic sarcoma tissue Tumor 
mitoses and hyperchromatism may be noted 


The bone marrow showed a regenerative leukopenic anemia of the megaloblastic 
type, similar to that described as having occurred in three other fatal cases * 
Sections from the scaphoid bone of the right foot showed a radiation osteitis, 
the marrow being replaced by loose, gelatinous, myxomatous, fibroblastic tissue, in 
which there was considerable fat 

Demonsti ation of Radioactivity m the Bones by Photogi apliic Methods — Dental 
films in their original packets, when strapped to the bones, showed photographic 
impressions in from fourteen to thirty days The outlines of metal clips, coins 
and the like placed between the bone and the surface of the film were clearly 
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visible These shadowgrams were produced bj’^ beta and gamma rays coming from 
deposits in the bones, the alpha rays being screened and filtered out by the paper of 
the dental pack 

The bones, when placed directly on photographic plates or films, produced 
photographic impressions m as short a period as three days After seven days’ 
exposure, the irregular distribution of the radioactive deposits could be plainly 
ascertained with typical alpha penciling 

Bones incinerated to a white ash and given thirty days in which to regain 
their equilibrium, when placed on photographic films, produced photographic 
impressions m from two to three days’ exposure The sarcoma when ashed and 
treated similarly showed only faint radioactivity This was undoubtedly due to the 
impossibility of separating portions of the scapula from the new bone formed 
m the osteogenic sarcoma 



Fig 5 — Photographic impressions of the head of the humerus and the shaft 
made by laying dried bones directly on the film The duration of the exposure was 
five days The exposure is due to alpha, beta and gamma rays, since there was not 
any screening The irregular concentration m the bones may be noted, especially 
the large amounts in the cortex of the shaft, also the typical alpha penciling In 
this figure, there is a reversal of the black and white of the original negatives 

Demonst} ation of Radioactivity in the Bones by Scintillation Methods — ^^¥hen 
portions of dried bone from various parts of the skeleton were held near a screen 
of phosphorescent zinc sulphide uncontammated by radioactive substances and 
the screen was examined under a large magnifying glass, the latter showed typical 
scintillations This was absolute proof of radioactivity , for each scintillation repre- 
sented the light produced by the collision of an alpha particle (a double-charged 
nucleus of helium) against aggregates of zinc sulphide molecules The bombard- 
ment of the alpha particle could undoubtedly have been heard if proper radio 
amplifiers had been used 

Demolish ation of Radioactivity in the Bones by Means of an Alpha Elect) o- 
scope — Samples of bones, after being dried in an electric oven, sho\%ed positive 
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evidence of radioactivity wlien placed in the lower chamber of an alpha electro- 
scope of the Lind type 

After the bones had been incinerated to white ash and had been given thirty 
days in which to regain their equilibrium, the increased leak due to radioactivity 
was easil}’- demonstrable with the alpha electroscope 

Cltcmical Exti action zvtfh Dcteimmation of the Amount of Radioactivity — 
After samples of bone had been incinerated in the electric o\tn to a white ash 
with an excess of carbon, a paste of the ash was made with barium chloride and 
h3fdrochloric acid This was boiled with hj^drochloric acid and distilled avater 
and filtered while hot The precipitate vas dried, incinerated and after thirty days 
measured for radiothonum Sulphuric acid was added to the filtrate, and, after 
being left to stand for precipitate, the mixtiiic was boiled and then filtered while 
hot so that the calcium sulphate might be held in solution The precipitate was 
again dried, incinerated and after thirty dajs measured for radium and meso- 
thorium By this method, a calculation W'as made, after a reading w'lth the 
gamma electrometer against knowm standards, which show'ed that the entire 
skeleton in this case contained about 50 micrograms oi radioactne substances, m 
w'hich mesothorium predominated 

Concerning the amount of radioactne substance rccoierablc at aufopsv in these 
cases, it IS of interest to consider m3' pre\ious experience Ihe amounts reco\ered 
were small In the first case seen by one of us (M), that of a chemist who died 
from a rapid^ progressing anemia of the regeneratne t3pe, the amount of radio 
active substances present in the entire skeleton w'as estimated by the company s 
physicist to be about 14 micrograms, of which 45 per cent w'as radium and the 
remainder mesothorium At that time w'C were not aware of the importance of the 
cases, and because of the restrictions placed on tlie performance of the autopsy, ue 
were able to submit only a few' of the lumbar vertebrae to the physicist for exami- 
nation In the next case, w'c had a better opportunit3 By chemical methods, the 
radioactive substances w'erc extracted, and it w'as estimated that tlie skeleton con- 
tained about 180 micrograms, of w'hich 70 per cent w'as mesothorium and the 
products of its decay In the third case, 150 micrograms of radioactive substances 
W'as found In a case described bv Flinn," in W'hich the gamma electroscope w'as 
used during life, he estimated that about 100 micrograms was present in tlie bod\ 
In another case examined b3 St George and Gettlcr, 48 282 micrograms was recov- 
ered from the bones, luer and lungs It may be seen, therefore, that the lethal 
amount, if there is such a quantity in these cases is extremel3 small Judged b3 
former experience, the amounts deposited in the bod3' as insoluble sulphates suffi- 
cient to cause death by production of anemia of the regeneratne or aregenerative 
tvpe, or of necrosis of the jaw from an infection superimposed on a radiation 
osteitis, ranged from 14 to 180 micrograms Our contention has ahva3S been that 
if there is enough radioactive substance deposited m the bones to secure photo- 
graphic impressions in from five days’ to two w'eeks’ time, then during life there 
must have been sufficient radiation from these deposits to cause, in time, exhaustion 
of the blood-forming centers 

COM MEN r 

Seveial featuies in this case, combined with facts ascei tamed in a 
pievious study of cases of occupational ladium-mesothoiium poisoning, 
have led us to believe that the pieexisting deposits of ladioactive sub- 

2 riinn, r B A Case of Antral Sinusitis Complicated bv Radium Poison- 
ing, Lar\ngoscope 37 341 (Mai) 1927 
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stances m the bones in this case played an impoitant etiologic lole in 
the subsequent development of the saicoma Of course, this is an 
alluring theoiy, which at present is not provable The aiguments for 
and against it may be summed up, as follows 

1 Theie was clinical evidence dining life, suppoited by loentgeno- 
grams, that peculiar changes existed in the bones long befoie the 
appearance of the saicoma These were noted chiefly m the head of 
the right humerus, the aciomium and the body of the right scapula and 
in the scaphoid bone of the right foot They were of the natuie ot 
a radiation osteitis 

2 Microscopic sections of the scaphoid bone, lemoved at autopsy, 
showed a lesion that was indistinguishable fiom the iriadiation osteitis 
produced by heavy external irradiation, as described by Ewing “ 

3 Anything appioaching a sarcomatous tiansfoimation in irradia- 
tion osteitis due to heavy external iriadiation, as seen b}-^ ladiothera- 
peutists, has nevei been recorded In fact, tbe geneial obseivation is 
that the piocess is more apt to become sclerotic, inactive and acellulai 

The effects of single or lepeated doses of external iriadiation, how- 
ever, must be quite different fiom those due to a nevei ceasing radiation 
coming from fixed deposits of ladium and mesothonum in the bones 
Furthermore, in all previously reported injuries of body oi tissues as 
due to radiation and irradiation, the alpha rays nevei played the impoi - 
tant role that they did m these cases Here 95 per cent of the ladia- 
tion was alpha, which biologically and chemophysically is much more 
destructive to body tissues than either beta oi gamma radiation In no 
previous experience have the internal vital oigans been constantl} 
exposed to then deadly effect for peiiods of yeais, for, m the case ot 
all foims of external therapeutic iriadiation, the alpha particle is 
usually screened oi cannot penetiate moie than 1 mm of skin 

4 Theie was clinical evidence during life, suppoited b}- roentgeno- 
giams, that the saicoma started in an area that previously was the seat 
of a ladiation osteitis, while suiiounding areas, also the seat of an 
osteitis, weie not affected 

5 It should also be noted that while inteinal metastases and metas- 
tases to the bones weie not obsened in this case, there was a piofound 
anemia, which at autopsy was shown to be a legeneratne, leukopenic 
anemia, the femuis being filled with dark led mairow This same tjpe 
of anemia was found m three othei fatal cases among watch dial 
painteis, and was desciibed as due to the effects of constant bom- 
baidment of the adjacent blood-foiming centeis especially b\ alpha 
particles ^ Of couise the same t)'pe of mairow has been seen in othei 

3 Evmg, Janies Radiation Osteitis, 4cta radiol 6 399, 1926 
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diseases, notabty addisonian anemia, and by Ewing ^ in large aieas of 
bone the seat of spontaneous osteogenic saicoma having nothing to do 
with ladium 

6 The pait played by tiauma in this case is difficult to determine 
Many suigeons would find an adequate cause foi the saicoma in the 
fall followed by limited motion and pain in the shoulder and the insult 
of an exploiatoiy operation that did not disclose any pathologic change 
We have always been of the opinion that single falls and external violence 
in the pioduction of osteogenic saicoma have been gieatly exaggerated 
They do not offer a satisfactoiy exi^lanation Trauma, however, cannot 
be entnel}^ ignoied In this connection, the lemarks of Ewing® are 
of inteiest “The idea that tiauma, or any other factor, ma}^ lead to 
the development of saicoma at the ends of long bones which aie 
pieviously noimal, is, I think, without satisfactoiy foundation I have 
examined many cases of supposed traumatic ongin and neaily always 
found that the tumor pieceded the tiauma The high piopoition of 
tiaumatic bone sai comas repoited bj'^ some obsei\eis seems to be 
obtained by ver}’- unciitical study The pievious integrity of the part 
can laiely be determined with leasonable certainty, and cannot be 
assumed on the statement of the biased patient” Kesslei,® medical 
directoi of the New Jersey Woikmen’s Compensation Bureau, infoimed 
us that in 56,000 injuiies examined by him, the lesult of industrial 
accidents, he observed onlj'- nineteen alleged malignant conditions 
attributed to tiauma Of the nineteen cases, but six weie fairly well 
pioved (the compensation law giving the employee the benefit of the 
doubt) Saicoma of the bone was found in only one instance 

7 Since the cause of osteogenic saicoma is unknown, the great 
majoiity of cases must be classed as spontaneous in origin Why is 
not this case, theiefore, of the same oiigin^ Against this assumption 
is the incidence Ophuls,' in an analysis of 3,000 autopsies, encoun- 
teied saicoma of the bone in only two cases, oi 0 06 per cent Dining the 
yeais fiom 1918 to 1927 inclusive, of 134,500 admissions to the New- 
ark City Hospital (850 beds), only 14 (0 0001 per cent) were for 
osteogenic sarcoma of a long bone Primary bone tumois, then, are 
of unusual occuirence The incidence of two osteogenic sai comas in 
fifteen peisons dying as the result of an occupational poisoning by 
ladioactive substances is too high to be mere coincidence 

4 Ewing, James Personal communication to the author 

5 Ewing, James Neoplastic Diseases, ed 3, Philadelphia, W B Saunders 
Company, 1928, p 310 

6 Kessler, H H Personal communication to the author 

7 Ophuls, William A Statistical Survey of Three Thousand Autopsies, 
Stanford University Press, Stanford University, 1926 
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8 It IS of great impoitance to radiotheiapeutists that they should 
lecognize the possibility of the production of a malignant growth by 
undue or excessive irradiation The radiation in these dial painters 
was unique, in that it was constant over eveiy second of the day for 
years In addition, the alpha particle played an important part, never 
played by it before, according to previous records of the deleterious 
effects of irradiation What evidence is there that single or repeated 
interrupted exposures to x-rays or radium produce malignant changes 
m the tissues ^ With the exclusion of many reports of epitheliomas that 
have been engiafted on irradiation dermatitis, which are now becoming 
lare owing to better protective technic, there still remains evidence m 
the literatuie that malignant changes, especially sarcomatous changes, 
have followed ii radiation Only a few of these instances need be men- 
tioned A saicoma following loentgen treatment for joint tubeiculosis 
was leported by Baumann® A sarcoma of the uterus and ovaries fol- 
lowing iriadiation was repoited by Vogt® A sarcoma of a cicatrix 
after an irradiation dermatitis was reported by Complain, and instances 
of roentgen saicoma were recorded by Pfornnger^’- 

8 Baumann, M Roentgen Sarcoma After Irradiation for Joint Tuber- 
culosis, Strahlentherapie 26 610, 1927 

9 Vogt, E Sarcoma of Uterus and Ovaries Following Irradiation, 
Fortschr a d Geb d Rontgenstrahlcn 35 44, 1926 

10 Complani, M Sarcoma of Cicatriv Following Radiation Dermatitis, 
Radiol Med 14 841 (Oct ) 1927 

11 Pforringer, S Roentgen Ray Sarcoma, Strahlentheiapie 26 610, 1927 



VARIATIONS AND ANOMALIES OF THE VENOUS 
VALVES OF THE RIGHT ATRIUM OF 
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ROCIIESTPR MINN 

The eustachian Aahe oi vahe of the infeuoi vena cava and the 
thebesian vahe oi valve of the coionaiy sinus are noimally both rem- 
nants of the light valve of the sinus venosus 

EMBRYOLOGY 

In the embi^onic development of the heait, accoiding to the woihs 
of His/ Boin “ and Rose,^ the single atrial cavity is divided into its two 
definitive chambeis in the following mannei The septum piimum 
arises fioni the mid-doisal wall of the atrium and e\entually fuses with 
the endocardial cushions at the junctuie of the atiial and ventnculai 
cavities A peif oration of the septum piimum occnis to foim the 
foramen ovale This is subsequently closed by the fusion of the left 
valve of the sinus leiiosus and the septum secundum, which appeals in 
close proximity to the septum piimum as an outgiowth fiom the vential 
and the caudal wall of the light atiium (fig 1) 

The right hoin of the sinus venosus lags somewhat m its evolution 
and is taken up in the wall of the light atiium, which causes the opening 
into the right atrium of the supeiioi and the infeiioi venae cavae The 
light valve of the sinus ^enosus at one time neaily divides the right 
atiium into two chambeis, but latei it becomes progiessively lowei, its 
cephalic poition lemainmg as the ciista teiminahs, its caudal portion 
being divided to foim the valve of the mfeiioi lena cava (eustachian 
valve) and the valve of the coionaij sinus (thebesian ^alve) As the 
left hoin of the sinus venosus is migiating acioss the posteiioi wall of 
the atiium during the stage of absoiption of the lemaindei of the sinus, 
it projects into the lumen of the atiium as the infeiioi sinus septum and 
divides the caudal poition of the light sinus valve into these two 
definitive valves The opening of the left hoin of the sinus venosus is 

Submitted for publication, Oct 8, 1928 

1 His, W Anatomic menschlicher Embrjoncn, Leipzig, F C W Vogel, 

1885 

2 Born, G Ueber der Bildung der Klappen, Ostien und Schweideu ande im 
Saugetierherzen, Anat Anz 3 606, 1888, Beitrage zur Entwicklungsgeschichte 
des Saugethierherzens, Arch f mikr Anat 33 284, 1889 

3 Rose, C Beitrage zur vergleichenden A.natomie des Herzens der AVirbel- 
thiere, Morphol Jahrb 16 27, 1890 
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the left duct of Cuviei, which is thus pulled over to a place beneath the 
orifice of the inferior vena cava and persists in part as the coronary sinus 
The septum spurium is a veitical ridge foimed by fusion of the light 
and the left valves of the sinus venosus on the dorsal and the cephalic 
walls of the right atrium, and this is also taken up into the wall of the 
atrium as it expands It paitly remains, however, to form the uppei- 
most portion of the ciista termmalis, where it sepaiates sharply the 
orifice of the supenoi vena cava fiom the atrial appendage 

The eustachian valve selves to diiect the blood in embiyonic life 
from the inferior vena caAa into the left atrium through the foramen 
ovale The thebesian valve possibly serves to pi event reguigitation of 
the blood into the coionaiy sinus duiing aunculai systole This sup- 
position, however, seems unlikel^'^ since the thebesian valve is usualh 
incompetent, that is, it is not sufficiently extensive to close the oiifice 
of the coronary sinus, or, if so, is usually fenestrated 
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F]g 1 — Inner view of the dorsal wall of the heart of a 10 mm human embryo 
Drawn from a Ziegler model of one of His’ embryos (after Jordan, H E, and 
Kindred, J E Textbook of Embryolog}', New York, D Appleton & Company, 


1926) 


DESCRIPTION or THE ADULT VALVES 

The eustachian valve is usually a muscular and membianous fold m 
the light atrium extending posteiioiily from below the fossa ovalis and 
then upward just anteiior to the oiifice of the infeiioi vena cava, in the 
uppei poition of which it is lost Its free margin is concave and directed 
upward and forwaid, its adheient bolder is convex and directed down- 
ward and backward One of its sui faces is turned laterally towaid the 
atiium, the other medially toward the \essel The lowei portion is a 
tiansverse musculai iidge (the sinus septum) continuous with the limbus 
fossae o\ahs, the upper portion is usuall} membranous Often the 
membianous pait of the ^al^e contains thin strands of ordinary cardiac 
muscle, especially m its attached portion Often, also, it has fenestrae, 
and sometimes has thin stiands of endocardium attached at two points 
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along its edge oi foiming a little netwoik theie The valve is usually 
not 11101 e than 1 cm wide in the adult In some cases, the eustachian 
Aalve IS inconspicuous oi entiiel}' lacking In otheis, it is bioad, project- 
ing far into the right atiiuni Sometimes it is thin and flabby, some- 
times fibrous and taut 

The thebesian Aalve is diiectly below the lowei ixntion of the 
eustachian A'^alve in the space betAA'^een this and the edge of the atnoA’^en- 
tncular foianien at the junctuie of the loAvei poition of the interatrial 
septum and the posteiioi Avail of the atiium m close association Avith the 
mouth of the coronary sinus, to Avhich it is usually placed lateially It is 
fiequently semilunai oi ciescentic AAuth its anteiioi fiee edge concave, 
and its posteiioi attached edge coiiAex It is often fenestiated oi made 
up of a netAA'^oik of thieads In fact, its size and foim aie extiemeh 
Aaiiable It may be absent, lepiesented meiely b} a thin, nairoAV iidge 


Ct Tf 



Fig 2 — Right atrium \\itli the lateral wall removed to show the relationship 
of the orifices of the atrium and the usual forms of the eustachian and the 
thebesian vahes, VE, eustachian vahe, V Th , thebesian ^alve, Ap, auricula 
posterior, Vc'i, inferior vena cava, Ct, crista terminahs, TL, tuberculum 
loweri, V cs, superior vena cava, LV , limbus vieusscnii, EL, Foramin Lanne- 
longeus (after Tandler, Julius, m Bardcleben Handbuch der Anatomic des 
Herzens, Jena, Gustav Fischer, 1913) 

on the posteiioi edge of the mouth of the coionaiy sinus, oi piesent as a 
large membrane completely coA'^eiing the sinus orifice It may eA^en be 
anterior to the oiifice, placed obliquely, transveisely oi vertically acioss 
it Usually, it IS thin and tianslucent Sometimes theie is a definite 
connection betAveen it and the eustachian vaUe The oiifice of the 
coronal y sinus with its A^alve often lies m a sacculai depiession between 
the loAver portion of the eustachian A^ah^e and the atiiOA^entricular rim, 
this IS the appendix auncularis posterioi of His oi the subeustachian 
sinus of Keith Figuie 2 sIioavs the most common form of the A'ah'^es 
and their relationships in the atrial caAut)'^ 
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ANOMALIES OE THE VALVES OF THE RIGHT ATRIUM 

Anomalies of these valves aie dependent on the degiee of the legies- 
sion of the light and the left valves of the sinus venosus, the septum 
spurium and the sinus septum Heaits with defective development of 
the mteratiial septum may contain all giades of peisistence of these foui 
structures, but the completely developed heait presents lelatively few 
types of anomalies of the valves In the adult heait, rudiments of the 
light venous valve are found at the shaip anterior rim of the oiifice of 
the inferior vena cava, extending upwaid to the uppei poition of the 
crista teiminalis and downward acioss the orifice of the coionaiy sinus 
towaid the tricuspid orifice Remnants of the left venous ^alve aie 
situated on the interatrial septum in the posteiioi legion of the annulus 
fossae ovalis and the iiitei venous tubeicle (tubeiculum loweii), which is 
merely an eminence superioi to the fossa ovahs between the oiifices 
of the venae cavae Residual stiuctuies of the septum spuiium aie 
found anteiioi to the mouth of the supeiioi vena cava neai the inteiatiial 
septum Remnants of the sinus septum aie seen noimally in the mus- 
cular iidge that extends fiom the lowei end of the limbus fossae ovahs 
to the inferior pait of the iim of the oiifice of the infeiioi vena ca^a and 
becomes a pait of the noimal eustachian valve If the infeiioi sinus 
septum has merely fused with the right venous valve and has not divided 
it, the eustachian and the thebesian valves aie foimed as a con- 
tinuous fold with an attachment to the wall of the atiium in the legion 
of the infenoi sinus septum If the infeiioi sinus septum has failed 
entirely, the two valves aie seen as a simple membiane or leticulum 
unattached except peihaps posteiioily to the wall of the atrium 

REVIEW OF THE LITERATURE 

So fai as I know, a leiiew of the literatuie legaiding these anomalies 
has nevei been made 

Lindes ^ described the heart of an infant, in which theie was a single 
atiial cavity and othei congenital anomalies The stiuctuies piesent weie 
similai to those that Ruge,"* in case 2, inteipieted as peisistent light 
and left venous valves 

Maiei ° lepoited an adult heait in wdiich theie w^eie tw'^o folds in the 
light atiium, mteipieted b} Ruge, in case 13, as a peisistent light Aenous 
vahe and a lemnant of the septum piimum 

4 Lmclcs, G Em Beitrag zur Entw ickelungsgeschichte des Herzens Tnaiig 
Dis , Dorpat, 1865 

5 Ruge, Hans Ueber Defecte des Vorhofsscheidewand des Herzens, 
Virchows Arch f path Anat 126 323 1891 

6 klaier, R Zur Casiustik der Herzfehler, Ber u d icrliandl d nat 
Gesellsch 4 478, 1867 
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Schmidt ■ stated that in adults now and then the eustachian valve is 
lengthened upwaid to the anteiioi edge of the stipeiioi vena cava, and 
that sometimes a broad communication exists between the eustachian and 
the thebesian vahes These foims lepiesent a slight incompleteness of 
1 egression of the light venous A'alve to its final adult vestige as the 
eustachian and the thebesian valves These foims aie, indeed, not 
uncommon 

Rokitansky® piesented two cases of anomalous membianes m the 
light atiium that Chian '•* latei concluded lepiesenled the light venous 
valve (Rokitansky’s case 16) and the left ^enous valve (Rokitansky’s 
case 17) 

Lauenstem desciibed a ^allatlon of the valves that he had obseived 
fi^e times in 100 necropsies In these heaits, the two valves, eustachian 
and thebesian, which are oidinarily sepaiate, w'eie formed by one exten- 
sive membiane This common valve was a simple membiane in one case, 
a fenestrated membi ane in tin ee cases and a network of exceedingly fine 
fibers in anothei case In one case, it \vas so large that it divided the 
atnum into an anterior and a posteiioi chambei 

Mooie’^’- lepoited a case in rvhich there ivas a large muscular fold 
beginning just below the fossa ovalis and sti etching from the interatrial 
septum near the oiifice of the infenoi vena cava to the posteiior w^all of 
the right atiium He desciibed a similar case in another report and 
stated that he had met wath one other example These w^eie probably 
much exaggeiated eustachian \ahes wnth an excessive development of 
the mfeiioi sinus septum 

Leo desciibed the heait of an infant, in wdiich theie w'eie multiple 
anomalies and an abnoimal membiane in the right atrium bounding the 
oiifice of the supeiior vena cava and a common eustachian and thebesian 
\alve The intei pretation in this case could not be established 

Pieisz leported a case (case 5) of multiple anomalies, among which 
was a gieat sievelike flap at the light boidei of the infeiior vena cava 

7 Schmidt Bidrag til kundsKaben om Iniertcts udvikhngshistories, Nord 
med Ark 2 1, 1870 

8 Von Rokitansky Die Defecte dcr Scheidewande des Herzens, Vienna, 

1875 

9 Chian, H Ueber Netzbildungcn im rechten Vorhofe des Herzens, Beitr 
z path Anat u z allg Path 22 1, 1897 

10 Lauenstem, Carl Vanetat der Klappen des rechten Atnum, Virchmvs 
Arch f path Anat 68 632, 1876 

11 IMoore, Norman Variety in the Structure of the Heart, Tr Path Soc , 
London 34 31, 1883 

12 Leo Hans Ueber einen Fall von Entwickelungshemmung des Herzens, 
Virchovs Arch f path Anat 103 503, 1886 

13 Preisz, Hugo Beitrage zur Lehre von den angebornen Herzanomahen, 
Beitr z path Anat u z allg Path 7 245, 1890 
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and the coionaiy sinus, which, accoidmg to Ruge, in case 17, cor- 
lesponded to the light venous valve 

Stadlei lepoited a case of multiple anomalies of the heait in which 
there was a fold arising fiom the inferior vena cava and another passing 
from the infeiior vena cava on the right to the inferior and posterioi 
end of the incompletely developed interatrial septum Ruge, in case 9, 
and Chian both interpieted the fiist fold as a remnant of the right venous 
valve and the second as the persistent horizontal ridge developing in 
embryonic life between the inferior vena cava and the coronary sinus 
(sinus septum) 

Przewoski wrote conceining anomalous chordae tendureae nr the 
heart of man and described networks of fibers near the mouths of the 
great -veins in the right atiiuni and along the limbus fossae ovahs He 
believed these to be remnants of the venous valves of the embryo Hrs 
interpretation antedated Chian's moie detailed and precise description 
and explanations 

The most interesting anomaly of the eustachian valve is that described 
by Chian® and known since as ‘'Chian’s network” This consists of a 
network of fine or coarse fibeis in the right atrium, its attachments 
extending from the interatrial septum or the upper portion of the crista 
termmalis to the thebesian and the eustachian vahes or to the region of 
the orifices of the coronary sinus and the inferior vena cava Chian 
reported eleven cases, in one of which the network was responsible foi 
the death of the patient, a young man aged 24 In this case, there was 
extensive pulmonary embolism, the source of which was apparently a 
small thrombus lodged in the confluence of the fibers of the network 
Chian concluded that the malformation repiesented the remains of the 
septum spurium and the right venous valve None of Chian’s cases 
showed any other relevant congenital anomalies except an additional case 
of a related anomaly The heart in this case retained large remnants of 
both the right and the left venous valves Chian called attention to the 
fact (as shown by Born in mammals and by Rose in monoti ernes and 
marsupials) that in these animals the venous valves peisist paitly oi 
entirely He stated that Born had also noted that in new-born human 
beings a semilunar ridge is often to be found under the anterior nm of 
the opening of the superior vena cava at the juncture of the anterior and 
the medial walls of the i ight atrium, which according to its position and 

14 Stadler, O Ueber eine seltene Missbildung des Herrens, Verhandl d 
phys - med Gesellsch 24 61, 1890-1891 

15 Prze^\oskl, E Anomalae chordae cordis humani, valvule -venae cavae 
supenons, Pam Towarz Lek Warszaw 92 400, 1896, Cystenformige Veran- 
derung der Semilunarklappe dcr Aorta Phlebolith des rechten Vorhofes, Sinus 
venosus fossae ovahs (abstr), Centralbl f allg Path u path Anat 8 152, 1897 
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diiection is consideied a lemnant of the fiee edge of the septum spunum, 
a trace of uhich is sometimes recognized e\en in adults 

A Weber described a remarkable example of Chian’s network 
Besides the mam netwoik there was a network of filaments along the 
posteiior edge of the membianous portion, some of the filaments hanging 
free and supporting a small secondary membrane Weber interpreted the 
mam netwoik as being derned abo\e from the light venous valve and 
below fiom the infeiior sinus septum, the upper poition corresponding 
to the eustachian valve, the lower to the thebesian He believed that in 
Chian’s cases, also, the lowei attachments of the network weie remains 
of the inferioi sinus septum and not displacements of the right venous 
\ahe He lefened to the woik of Milne-Edwaids, which showed that, 
in ceitain adult buds, the sinus poition of the right atrium is separated 
by fleshy strands fiom the atrial portion propei The smallei network, 
he believed, lepresented lemains of the left venous \ahe 

Swan leported, as an example of Chian’s netwoik, a \alvehke flap 
of endocaidium lying against the fossa oialis on the nght side and 
attached to the annulus fossae oialis b}*^ anastomosing bands closel} 
lesembling choidae tendineae This is certainly not Chian’s network 
but probably a lemnant of the left venous \alve which did not completely 
fuse wnth the septum secundum Minor degiees of this anomaly are nof 
infiequent, as noted b}’' Lowet, A Webei, Oppenheimei, Mollendorf and 
othei s 

Le Count’® lecoided an instance of Chian’s anomalj, in which the 
netwoik was entueh below^ the orifice of the inferioi vena cava 

Loosei piesented an example of Chian’s netw^ork, in wdiich there 
was a thrombus about 2 cm in diametei attached to a few fibeis of the 
net A hemorrhagic embolic infaict was piesent in the left lung, and 
also thrombi in both femoial ^e]ns, so that it was impossible to deteimine 
whethei the thiombus on the netwoik der eloped pnmanly at that site or 
had been earned theie fiom the venous thiombi and had giown to its 
final size Looser consideied that these netw^oiks may be remnants of 
the 1 ight A enous ^ ah e, the left ^ enous ^ ah e the septum spunum or the 
sinus septum He stated that i udiments of the i ight ^ enous valve should 
be looked foi at the thebesian A'alve, the upper pait of the eustachian 
^alve and the ensta tenninalis, lemnants of the left venous \alve should 

16 Weber, A Formation reticulee de Toreillette droite et fosse ovale anor- 
male d’un coeur bumain adulte, Bibhog anat 6 17, 1898 

17 Swan, J M Fenestration of the Right Auricle, Proc Path Soc 2 71, 
1898-1899 

18 Le Count E R Network Formations m the Right '\uricle, wnth Demon- 
stration of a Specimen, Tr Chicago Path Soc 5 309, 1901-1903 

19 Looser Ueher die Netrbildungen im rechten Vorhofe des Herzens, Inaug 
Dis , Zunck, 1902 



YATER— VENOUS VALVES OF ATRIUM OF HEART 425 


be looked foi at the inteiatiial septum in the aiched line which connects 
the left boideis of the two venae cavae, and vestiges of the septum 
spuiium anteiioi and medial to the mouth of the supeiior vena cava near 
the inteiatnal septum Faiily laige lemnants of the light venous valve 
aie by fai the most common, those of the left venous valve are moie 
laie, and any notable lemnant of the sinus septum is unusual Looser 
disagreed with Chian, maintaining that the lattei’s eleven networks were 
all remnants of the light lenous valve without any involvement of the 
septum spin Him He lecognized the anomaly in which the eustachian 
and the thebesian valves aie leplaced by a common reticulum owing to a 
lack of fusion of the light venous valve with the sinus septum which 
normally becomes the lowei part of the eustachian valve and separates 
this flora the thebesian vah'e Remnants of the right venous valve are 
sometimes found at a gieatei or less distance from then normal site, 
probablj'- because of ii regulai ities in the giowth of the endocardium 
A lelativel}'’ common displacement is that of the threads from the crista 
teiminahs toward Lowei ’s tubercle The cause of this displacement is 
piobably the pioximity of the mouths of the laige veins and a distoi- 
tion of the endothelium dining the lapid giowth of the heait Theie 
are many transitions from the noimal condition of the eustachian valve 
and the thebesian valve to these reticulate stiuctuies 

Ebbinghaus lepoited a case of Chian’s netwoik and accepted 
Chian’s explanation 

A Weber discussed the question of lemnants of the left venous 
valve as commonly seen At the posteio-infeiioi pait of the fossa ovalis 
aie frequently found punched-out areas beneath which a little probe can 
be moved a variable distance ovei the subjacent endocardial suiface 
This space passes anteriorly into the fossa ovalis and posteiioily towaid 
the inferioi vena cava It is the pait of the fossa ovahs that lacks the 
pi ejecting limbus Webei inteipieted this peiforated poition as a rem- 
nant of the left venous valve, the space beneath lepiesenting the intei- 
septovalvulai space of Rose The left venous valve fuses not only with 
the septum secundum to foim the limbus of the ostium secundum but 
also diiectly with the septum pnmum anteiioi to the posteiior iim of 
the septum secundum Webei quoted Giossei as having found a pei- 
sistence of the left venous valve in a ceitain number of Cheiropteia, and 
Devez in the American Dtdelphys The echidna (monotieme) has a valve 
foi each vena cava and a valve common to both The oinithoiynchus has 
a common internal valve lepresented by a simple musculomembianous 

20 Ebbmghaus, H Zur Kasuistik der kongenitalen Herzfehler und deren 
moglichen Folgen, Munchen med Wchnschr 51 797, 1904 

21 Weber, A Restes de la valvule ^eIneuse gauche dans le coeur humam 
adulte, Bibliog anat 13 11, 1904 
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iidge Other animals having an internal valve in the mfeiior vena cava 
are Myimecopha tctiadactyla, the jaguai and the cabai 

Woitmann^^ desciibed an infant’s heart piesenting many unusual 
anomalies In place of the eustachian valve, theie was a bulging, sac- 
like membrane, at one edge of which was attached a spheiical, blackish 
thiombus, “the size of a small pea ” Theie was also an independent net- 
woik along the left edge of the orifice of the mfeiior vena cava Avith 
thieads attached to Lower’s tubercle The sachke membiane was a 
lesiduum of the light venous vahe, the network a lemnant of the left 
venous valve 

In Thilo's Inauguial Disseitation,-" m 1909, were desciiptions of five 
cases of reticula in the right atiium, two of which weie similar to Chian’s 
fiist foui cases In one of these, a giayish-red, “pea-sized,” spheiical 
thiombus was attached to the netwoik There was an embolic infarct 
of the lung, and also a thiombus m the common iliac vein, so that the 
source of the pulmonary thrombus may ha\e been fiom this and not from 
the thrombus of the reticulum 

Lesieui, Froment and Ciemieu-^ lepoited an instance of an “anoma- 
lous thebesian valve associated with a laige patent foramen ovale” 
They believed the flap to be a lemnant of the left venous valve which 
had failed to fuse with the septum secundum to close the foramen ovale 

Mollendorf,-^ described a heait containing lemnants of both the light 
and the left venous valves The sinus septum had not divided the light 
■venous valve into its two definitive valves 

Haas reported an unusual case Theie weie thiee gioups of 
threads forming a network and leplacing the eustachian and the thebesian 
valves The uppermost gioup was attached to the legion of the crista 
terminahs beside the light edge of the supeiioi lena cava On the net 
hung an embolus 6 cm long and sunounded twice in its middle by a 
thiead This embolus had undoubtedly come fiom a thrombus in the 
left femoial vein and had become ensnaied in the netwoik, thus prevent- 
ing fatal pulmonaiy embolism 

22 Wortmann, W Ueber eine seltene Herzmissbildung Zugleich ein Beitrag 
zur Frage der Netzbddungen im rechten Vorhofe, Inaug Dis , Wurzburg, 1909 

23 Thilo, L Zur Kenntnis der Missbildungen des Herzens, Inaug Dis , 
Leipzig, 1909 

24 Lesieur, C , Froment, J , and Cremieu, R Coexistence d’une communica- 
tion interaunculaire et d’une anomalie de la valvule de thebesius, Lyon med 
116 1045, 1911 

25 Von Mollendorff, Wilhelm Ueber abnorme Erhaltung der Sinusklappen 
im rechten Vorhof ernes menschhchen Herzens, Anat Anz 40 406, 1912 

26 Haas, W Ueber einen weiteren Fall von Netzbddungen im rechten 
Vorhof mit einem in denselben verfangenen Embolus, Inaug Dis , Karlsruhe, 1916 
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F P Webei ledescribed Ebbmghaus’ case, m which he had seen 
the heait, and lepoited two of his own He consideied these to be 
examples of Chian’s netwoik, but they were piobably merely exagger- 
ated “openwork” eustachian valves 

Joi dan’s two cases"® weie good examples of Chian’s network He 
mentioned a third case seen two years before Joi dan’s conclusion was 
“As these bands arise fiom the inteiatiial septum in the legion developed 
from the left valve of the sinus venosus and also from the crista termi- 
nalis which is the lemains of the cephalic poition of the right valve of 
that sinus and as they insert in close pioximity to and directly on the 
thebesian and eustachian valves it seems that Chian’s explanation is 
proper Howe\er, the left valve of the sinus venosus is also involved ” 
Joi dan noted that both the patients had auiicular fibi illation at the time 
of death, and he speculated as to the lole the network might play m pro- 
ducing this airhythmia because of a “close relationship between the net- 
work and the conducting system ” 

Wuim^® lepoited a case of coirected tiansposition of the gieat ves- 
sels and described a network in the left side of the light atiium which he 
called an instance of Chian’s network This type of reticulum is not 
similar to Chian’s cases, however, and such thieads aie not extremely 
lare 

METHOD or OPENING THE HEART 

I have studied the eustachian and the thebesian valves in 120 hearts 
collected as a routine In order to preserve the eustachian valve intact 
it was necessary to modify the technic of opening the heart 

In a heart opened in the usual routine manner, the eustachian valve is cut almost 
directly through its middle by the scissors, as they pass between the orifices of 
the two venae cavae If the valve is flimsy, as it often is, its two halves collapse 
against the wall of the atrium and are not seen unless special notice is taken of 
them When it is desired to examine the valves, one may first look through the 
open end of the inferior vena cava into the right atrium, and, should an anomalous 
valve be observed, one may then open the right atrium by an incision anterior and 
parallel to the anterior rim of the inferior vena cava and then across to the tip 
of the atrial appendage from the lower end of this opening This method gives 
ample exposure of the interior of the right atrium and also preserves the smo- 
auricular node should the examiner desire to study this microscopically In 
removing the heart from the body, care must be taken, m cutting the inferior 
vena cava, not to encroach on the right atrium 


27 Weber, F P Interesting Cases m Which a So-Called Chian’s Net Was 
Found in the Right Auricle of the Heart, with or without the Presence of any 
other Congenital Cardiac Abnormality, Internat Chn 3 43, 1920 

28 Jordan, W R Two Cases of Chian’s Network, Arch Path 2 840 (Dec ) 
1926 

29 Wurm, H Angeborener Herzfehler mit “korngierter” Transposition der 
grossen Gefasse, Virchows Arch f path Anat 263 123, 1927 
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\ARIATIOXS or THE \DbET V^iLVES 

The stiuctuie of the eustachian valve vanes, but it takes lelatively 
few foims In the 120 heaits studied with special emphasis on these 
lahes, the eustachian \ahes could all be classified as of one or the other 
of SIX anatomic t}pes In several hundied othei heaits observed later, 
all of the Aahes conformed to one or the othei of these types A brief 
description of each type of valve with the lelative number of heaits in 
which it uas found, follows 

1 The ^ahe absent (seienteen cases) The sinus septum and the 
anterior rfm of the inferioi lena ca\a weie all that denoted the previous 
existence of a right venous ^ahe, except foi the thebesian valve, which 
was piesent in sixteen cases and absent in one case 

2 A simple nonfenestrated flap or membiane (sixt 3 -nine cases) 
The usual form was ciescentic It Aaiied fiom a narrow little fold 
along the antenoi edge of the oiifice of the infeiioi ^ena cava, to a broad 
membrane 2 3 cm wide The a al\ e, in some cases, was a thin, flabby, 
transparent membiane distinct fiom the iim of the \ena cava, and in 
some cases it was a tough, taut fold meiging with the iim of the vena 
ca^ a and the w^all of the ati lum It sometimes had muscle fibei s in it, 
especially thin, narrow' stiands near the attached edge 

3 A fenestrated semilunai membiane containing fiom one to many 
fenestrae (tw'enty-tw'o cases) In one of the cases, it had accessor} 
threads on its surface In most of the cases, the valve w'as thin Some- 
times It was narrow' or bioad and ^ell-llke 

4 A lahe formed in part or entirely of a netw'ork of thieads (seven 
cases) In some of the cases this looked like a cobweb 

5 Both the eustachian and the thebesian ^ ah es formed of one mem- 
brane (tw'o cases) In one case the tiansverse sinus septum w'as lacking 

6 Chian’s network (thiee cases) One othei instance of Chian’s 
network w'as found in a pieseived heait 

Of the 120 hearts, tw'eh e had definite connecting tissue betw'een the 
eustachian and the thebesian lahes The aveiage w'ldth of the simpler 
forms W'as 0 35 cm and the aieiage length at the fiee edge 3 42 cm The 
minimal width w'as 0 15 cm and the maximal 2 3 cm The minimal 
length at the free edge w'as 1 7 cm and the maximal 7 5 cm 

The thebesian ^alve varied anatomically more than the eustachian 
The thebesian i alves in these hearts may be classified as follow's 

1 The ^alve absent (thirteen cases) The coionaiy sinus opened 
diiectly into the atrial cavity 

30 All descriptions and measurements of the lahes are given as for a heart 
held w'lth the long axis lertical, the observer looking at the right side of the 
interatrial septum 
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2 A simple nonfenestiated fold attached to the posterioi edge of the 
oiifice of the coronary sinus (sixty cases) This vaned fiom a iiariow 
little run to a broad meinbiane extending ovei the sinus orifice The 
predominating shapes weie crescentic, semilunai and tiiangulai The 
valve was usually thin 

3 A simple fenestrated membiane (seventeen cases) This type 
vaned fiom a thin crescentic flap to a laige fold covering the orifice 

4 A lathei simple fold with one oi moie accessory threads (seven 
cases) 

5 A simple vertical bai (two cases) 

6 A valve consisting of fine thieads only (four cases) In two of 
the cases, the threads foimed a netwoik m the sinus orifice In one, a 
thiead lan obliquely acioss the oiifice 

7 A U-shaped fold with the sinus oiifice between the limbs (five 
cases) 

8 A valve lepresented by complicated membianes passing veitically 
across the sinus orifice (foui cases) 

9 The thebesian and the eustachian vahes foimed by one fold (two 
cases) In one of these cases, the tiansverse sinus septum was lacking 

10 Miscellaneous type (six cases) (a) an inveited U-shaped fold 
with the sinus orifice between the limbs , (h) a ci escentic fold with strands 
anterioi to the sinus oiifice, (c) a crescentic fold with a branch, (d) a 
netwoik over the sinus orifice, (e) a large, fenestrated veil in the sinus 
oiifice with anchoring strands, and (/) a tiiangular fold with one 
fenestra, attached to the mferioi iim of the sinus orifice 

Only thiee or at most foui of these valves may be consideied at all 
competent, that is, sufficient to close the oiifice against a backflow The 
aveiage horizontal width of the simpler foims of these valves was 
0 6 cm and the average vertical width 1 05 cm The minimal horizontal 
width was 0 05 cm and the maximal 2 2 cm The minimal vertical width 
was 0 6 cm and the maximal 2 cm 

In another series of hearts from fifty adults, the thebesian v^alves 
weie of somewhat similar types 

1 The valve absent (five cases) 

2 A simple nonfenestrated fold attached to the posterioi edge of the 
oiifice of the coronary sinus (twenty-six cases) 

3 A simple fenestrated membiane (nine cases) 

4 A Cl escentic fold witb accessory threads anteiioily (two cases) 

5 A simple vertical bar (two cases) 

6 A simple horizontal bai (two cases) 

7 Miscellaneous types (four cases) (a) fenestiated veitical mem- 
brane anteiioi to the sinus orifice with a stiand acioss the sinus oiifice 
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to the postenoi iim of the oiifice, (b) a netwoik with an accessoiy 
thread anterioi to the sinus oiifice, (c) a laige, horizontal, fenestiated 
membiane in the sinus oiifice extending fai out anteiiorly, with anchoi- 
ing strands to the sinus infeiioily, and joining the eustachian valve at its 
postenoi end, and (d) a membrane stretching obliquely across the sinus 
orifice with a veitical bianch anteiioi to the orifice 

The aveiage hoiizontal width of those lalves that could be measuied 
was 0 78 cm and the aveiage veitical width 103 cm The minimal 
horizontal width was 0 15 cm and the maximal 2 3 cm The minimal 
veitical width was 0 6 cm and the maximal 2 cm 

The simplest foims of the eustachian valve aie usually associated 
with the simplest forms of the thebesian ^alve When one is fenestiated 
the other is usually fenestiated also 

From this senes of heaits, with the addition of a few other specimens, 
one can select a numbei of cases which ilhistiate a giadual piogiession 
from unusually large but sti ucturally noi mal valves to those valves which 
show features due to some embiyologic deviation The gioup of heaits 
to be desciibed includes all the types of anomalies that have been 
descnbed in connection with the venous vahes of the right atiium in the 
adult structure 


REPORT or CASES 

Casp 1 — The eustachian vah e was a large, tougli, fenestrated semilunar 
membrane, 3 S cm long at its free edge and 1 5 cm broad at its greatest width 
(fig 3) Muscle strands vere not visible macroscopically Seen through the 
orifice of the inferior vena cava from without, the valve seemed almost to co\er the 
orifice of the vein The thebesian valve was similar, but much thinner, and the 
fenestrae were proportionately larger There was nothing especially remarkable 
about these valves They merely represented the more exaggerated type of the 
usual form 

Case 2 — The eustachian valve was an openwork, fibrous, white structure 
(fig 4), which, in its upper and posterior portion, consisted of interlacing fibrous 
threads and strands The free margin of the valve was 2 S cm long and the 
greatest width measured 1 S cm If, instead of the fibers, this valve had con- 
tained more membrane, it would have closely resembled the valve in case 1 The 
thebesian valve was a simple semilunar fold 

Case 3 — The eustachian valve was a large, flabbv, thin, white and much 
fenestrated veil-like membrane The free edge measured 5 cm and the greatest 
width 2 3 cm The thebesian valve was a large, nonfenestrated fold immediately 
below and almost continuous with the eustachian valve It completely covered 
the orifice of the coronary sinus The two valves together constituted a large 
remnant of the right venous vahe of the embrj^o, but conformed to the type of 
valves found in adults 

Cask 4 — A woman aged 65, died of congestive heart failure due to hyperten- 
sion The electrocardiogram revealed auricular flutter with an aiinculoventncular 
block, shifting back and forth between 2 1 and 4 1 ratios, and an incomplete right 
bundle branch block with a QRS interval of 0 12 second The heart weighed 
684 Gm The eustachian and the thebesian valves were formed by a continuous. 
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large, fenestrated membrane extending from below the orifice of the coronary 
sinus upward in front of the inferior vena cava to a broad attachment m the roof 
of the right atrium about 1 2 cm posterior to the median portion of the crista 
terminalis This membrane was attached to the usual transverse muscular ridge 
that lies between the inferior vena cava and the coronary sinus (a remnant of 
the inferior sinus septum) and forms the lower end of the normal eustachian 
valve The entire membrane measured 5 cm at its free edge and 1 6 cm at its 
widest part It was of the type described by Lauenstem In the nonfenestrated 
portion of the free edge was a flat band of cardiac muscle, 0 2 cm wide, which 



Fig 3 (case 1) — The right atrium is opened to show a large, fenestrated, 
semilunar eustachian valve and a similar thebesian valve A indicates the fossa 
ovalis, B the eustachian valve, C the thebesian valve and D the tricuspid valve 

was continuous with the musculature of the atrium above and with that of the 
transverse ridge below Such a distribution of muscle raises the question whether 
the ring of muscle thus formed could have been the pathway of the simple circus 
movement of auricular flutter 

Case S — A man, aged 33, had been subject to chronic mitral endocarditis and 
auricular fibrillation He died of congestive heart failure The weight of the 
heart was 707 Gm Both atria were greatly dilated, both ventricles greatly hyper- 
trophied and the mitral orifice thickened, rigid and stenotic The venous valves 
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were of the type described by Lauenstein, but the inferior sinus septum had failed 
to unite with the right venous valve The two valves were a continuous thin 
membrane with a thin bridge between them (fig 5) This bridge formed an arch 
over the orifice of the coronary sinus, and the membrane was not attached to the 
wall of the atrium in the region of this arch Both the upper and the lower 
portions of the common valve were expanded, somewhat triangular and fenes- 
trated, and lay m different planes Above, the valve was attached to the wall of 
the atrium just anterior to the lower half of the orifice of the inferior vena cava. 



Fig 4 (case 2) — The right atrium is opened to show a large, openwork 
eustachian valve A indicates the orifice of the inferior vena cava, B the eustachian 
valve, C the orifice of the coronary sinus and D the thebesian valve 

below, it fused with the endocardium by a wide base anterior to the orifice of the 
coronary sinus and a short distance above the tricuspid orifice 

Case 6 — In this case, also, the two valves were united in one large membrane 
The transverse muscular ridge (sinus septum) was present but was connected 
with the common valvular fold by a little thread only There was also a network 
on the posterior half of the fossa ovalis attached along the posterior rim of the 
limbus and by short bands to the endocardium covering the fossa ovalis (fig 6) 
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Case 7 — A man, aged 69, died from bronchopneumonia, following colostomj^ 
for carcinoma of the descending colon In the left pulmonary artery was a fairly 
large antemortem thrombus The heart did not show anything of note except 
the venous valves There was a small, triangular membrane flanked by a thread 
on each side, which arose from the upper and anterior part of the rim of the 
orifice of the inferior vena cava (fig 7) The small membrane and threads 



Fig 5 (case S) — The lower interior of the right atrium is exposed to show a 
combination of the eustachian and the thebesian valve with absence of the inferior 
sinus septum 


quickly converged to be lost m the substance of a firm white thrombus, which was 
irregularly round with excrescences above and below The thrombus measured 
1 3 by 0 8 by 0 8 cm From the lower end of the thrombus, some closely entwined 
threads emerged and passed downward and posteriorly They were attached by 
a triangular membranous and filamentous base to the anterior rim of the inferior 
vena cava, the distance between the upper end of the upper attachment and the 
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lower end of the lower attachment on the nm of the vena ca\a being 2 7 cm 
From the lower part of the entnmed threads below tlie thrombus, a thread 28 cm 
long passed downward and vas attached to the anterior edge of an extensne 
fenestrated thebesian \alve, measuring 1 2 bv 1 1 cm , vhich covered the orifice of 
the coronary sinus Another shorter thread arose from the inferior sinus septum 
and passing downward was attached with this longer thread to the thebesian 
valve 



Fig 6 (case 6) — An exposure as in figure 5 The large common fold of the 
eustachian and the thebesian valves has been pulled to the side to show the network 
on the posterior half of the fossa ovalis (the network is held taut b> one cotton 
thread, ^) 

Case 8 — The heart appeared normal The eustachian valve was a thin, trian- 
gular, fenestrated membrane wuth its base attached to the low^er portion of the nm 
of the inferior vena cava and the inferior sinus septum Its base ivas about 2 cm 
long, and the distance from the middle of the base to the apex, when the mem- 
brane was held taut, was about 2 cm From the apex, a thin thread passed 
obliquely across the atrium and upw'ard to be inserted on the interatrial septum 
just above the tuberculum lowen about 1 S cm posterior to the crista terminalis 
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This thread was 3 5 cm long The thebesian valve was a large thin membrane, 
covering the orifice of the coronary sinus and attached to its rim by threadlike 
processes The orifice and the valve lay in a deep recess beneath the inferior sinus 
septum, the subeustachian sinus of Keith 

Case 9 — The heart did not play a part in the patient’s death and appeared 
normal There was a large, delicate, fenestrated and netlike eustachian valve 
attached to the rim of the inferior vena cava except in its upper portion The 
free edge was about 4 cm long and the greatest width was about 1 3 cm From 
the upper portion of the valve, two threads were given off close together and ran 
across the orifice of the inferior vena cava to be attached close together to the 
tuberculum loweri just above the limbus fossae ovahs They were about 2 cm 



Fig 7 (case 7) — The wall of the right atrium is removed to show an ante- 
mortem thrombus formed about the fibers of a reticular eustachian valve 

/ 

long The thebesian valve was a large membrane similar to the eustachian valve, 
covering the orifice of the coronary sinus 

Case 10 — The heart did not play an important part m the historj of this case 
A cobweb-hke network of thin, delicate fibers in front of the orifice of the inferior 
vena cava extended partially across the atrium A thin, narrow membrane repre- 
sented the usual form of eustachian \alve, and the threads of the network were 
largely attached along the course of this , but, for the most part, they were inserted 
directly into the rim of the inferior vena cava, anterior to the attachment of the 
valve (fig 8) In the upper part they were attached to the upper part of the rim 
of the inferior vena cava, independent of the eustachian valve, which ended con- 
siderably below this part One delicate thread, about 5 cm long, left the anterior 
edge of the network and ascended to the roof of the atrium, where it was attached 
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about 1 cm posterior to the crista terminalis The whole network was flaccid 
The thebesian valve was a small, thin, fenestrated semilunar membrane 

Case 11 — A man, aged 40, died suddenly of pulmonary embolism while under- 
going examination at the clinic He had been operated on elsewhere for a 
strangulated hernia a year before, and had suffered from weakness, abdominal 
■pain, dyspnea and swelling of the legs at night since that time The clinical 
examination revealed, besides other things, an indefinite mass m the abdomen, 
marked edema of the left arm up to the shoulder and edema of both legs There 


A 



Fig S (case 10) — The right atrium is opened to show a cobweb-like network 
m connection with the eustachian valve and a long thread passing from it across 
the cavity to the roof A indicates the crista terminalis, B Chian’s network, 
C the orifice of the inferior vena cava, D the eustachian 'valve, B the thebesian 
ralve, and F the tricuspid valve 

nas a suggestion of acromegaly in an increased prominence of the malar bones 
and the large square hands Necropsy revealed massive pulmonary embolism and 
thrombosis of the left innominate and the subclavian veins, and of the common 
iliac and the right iliac veins The hypophysis was enlarged to three times its 
normal size, and microscopically revealed carcinomatous invasion A portion of 
the ileum was black and edematous, with stenosis of the lumen, evidently repre- 
senting an old healed gangrene of the bowel from the time of the strangulation 
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of the hernia The heart was essentially normal except for the condition in the 
right atrium (fig 9) Evidence of a eustachian valve or of any remnant of the 
inferior sinus septum was absent The orifice of the coronary sinus was 1 3 cm 
n ide in the collapsed state , a thebesian valve was not present Across the atrial 
cavity from the region of the orifices of the inferior vena cava and the coronary 
sinus, several delicate threads passed to an insertion into a wide, flattened and 
extensive crista termmahs just anterior to the orifice of the superior vena cava 



Fig 9 (case 11) — The right atrium is opened to show the eustachian and the 
thebesian valves replaced by a Chian’s network (photograph retouched) 

There were three mam threads, all more than 6 cm long, which were difficult to 
trace from insertion to insertion because of an entanglement in their median 
portions Above, these threads were attached about 1 cm apart, m a row, to the 
crista termmahs by little cone-shaped bits of endocardium After leaving the 
entanglement, which was about 1 5 cm long, they became several small threads, 
which were attached below to the wall of the atrium in front of and above the 
orifice of the coronary sinus Near the end of an unattached thread was a small 
discoid antemortem thrombus about 0 4 cm in diameter and 0 IS cm thick 
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COMMENT 

This senes of cases pi ogi esses fiom the moie e\aggeialecl foims of 
the usual type of eustachiaii and thebesian vahes to those in which the 
valves have been leplaced by a numbei of thieadlike piocesses Cases 1, 
2 and 3 aie instances of laige fenestiated foims without accessoiy 
threads and with the usual iidge lepiesenting the lemains of the mfeiioi 
sinus septum Case 4 illustiates the incomplete sepaiation of the two 
valves by the infeiioi sinus septum Case 5 is an example of a complete 
failuie of the mfeiioi sinus septum, the two valves being one membiane 
unmtei 1 upted by the musculai iidge In case 6, the sinus septum was 
piesent but failed to clea^e the light venous valve into its tw^o definitne 
valves The netwmik m the fossa ovahs was a lemnant of the left venous 
valve, which had failed to unite completely woth the septum secundum 
Case 7 showed a netw^oik of thieads, one of wdiich passed dowmw'ard 
from the eustachian netwoik to connect wnth the laige fenestrated 
thebesian valve In case 8, a single stiand passed fiom a much fenes- 
tiated anomalous eustachian valve to be attached to the intei atrial septum 
In case 9, two threads passed from the eustachian \alve netw^oik to the 
tubeiculum lo\veii A single long fibei, 5 cm long, m case 10, left the 
cobweb-like eustachian valve netw^oik, passed acioss the atmim and Avas 
inseited into the roof of the chamber Case 11 was the most abeirant 
form of all, both eustachian and thebesian lalves being leplaced by a 
number of long thieads sti etching completely acioss the atiial cavity 
fiom the region of the oiifices of the infenoi \ena cava and the coronal y 
sinus to the upper pait of the ciista teiminahs In not one of these 
cases was theie any other caidiac anomaly These last four cases fall 
readily into the class described by Chian, since they have thieadlike 
processes formed in association with the lenous vahes and inseited on 
1 emote unnatural paits of the w'^all of the atiium 

In the main, most authois have agieed on the mteipietations of these 
anomalies of the valves Theie aie a few’’ cases in wdiich a difteience of 
opinion might exist, but I feel that interpietations of caidiac anomalies 
aie not woith much unless the interpietei has the condition w^ell -visual- 
ized or has access to the heait itself 

Concerning the cases designated Chian’s netw’^oik, theie aie two 
mam conceptions Chian concluded that the leticulum is a lemnant of 
the light A^enous valve and of the septum spuiium Loosei believed that 
it IS formed entirely by the light venous valve and a dislocation of the 
fibers fiom their noimal site by irregulai ities in the giow^th of the endo- 
cardium Jordan washed to include the left venous valve as playing a 
pait in the foimation of the leticulum I considei Loosei ’s explanation 
as the one nearer the tiuth, piefeinng to look on all folds oi netw^orks 
formed m association with oi leplacmg the eustacliian and the thebesian 
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valves as lemnants of the light venous valve with or without involvement 
of the infeiior sinus septum Additional evidence for the theoiy that a 
dislocation of fibers may occur in the foimation of these reticulated 
stiuctuies IS the attachment, m some cases, of fibeis of the lower part 
of the network at points in the right atrium far below the lower limit of 
the right venous valve This is exemplified best, peihaps, by Chian’s 
case 10 Spurious thieads are seen moie raiely in the left atiium, and 
aie probably due to dislocations of lemnants formed usually from the 
septum piimum oi even the septum secundum These stiuctures weie 
recently leviewed by Kleine This conception limits the lemnants of 
the left venous valve to those thieads, netwoiks oi loose folds at the 
edge of the fossa ovalis and mainly in the posteiioi pait, instances of 
the occuiience of which, in a small way, aie fiequently seen Remnants 
of the septum spuiium aie then left as the raiest of all and, so far as I 
know, are limited to those heaits that show a definite semilunai iidge 
pi ejecting under the anteiior iim of the opening of the superior vena 
cava at the junctuie of the anteiioi and the medial walls of the light 
atrium Born is the only authoi who called special attention to such a 
ridge, which is seen most often in infants Anomalies of the sinus 
septum aie also lare as a distinct entity 

This explanation of the oiigin of Chian’s stiuctm e confuses the ciiteiia 
on which to call a ceitam reticulum an instance of Chian’s network 
Foimations of network of the eustachian and the thebesian valves aie not 
uncommon, as shown by the study of the valves in moie than 120 heaits 
In all of Chian’s cases, however, some of the fibeis of the net had then 
attachment to the atrial wall near the uppei portion of the ci ista termmalis 
or to the interatrial septum on oi neai the tubeiciilum loweii Therefore, 
the term, Chian’s netwoik, should probably be applied only to leticulai 
foimations that possess such thieads 

Clinically, these reticula aie usually not of consequence Instances 
are on record, however, in which thiombi were found in the reticulum 
Five of these have already been noted from the liter atm e, and in Chian’s 
case 1 such a thrombus apparently caused the death of the patient 
from pulmonary embolism Also, m case 11 (fig 9) of the present 
senes, the patient died of pulmonary embolism, but theie was extensive 
thiombosis of several laige veins, as well as the thrombus attached to the 
netwoik In case 7 (fig 7) there was an embolus in the left pulmonaiy 
aiteiy, although the patient did not die of pulmonaiy embolism The 
large thiombus siiiiounding the thieads of the eustachian valve was 
the only source found foi the embolus In anothei case (not recoided 

31 Kleine, H O Zur Morphologic der Missbildungen des Imken Vorhofs 
(Chorda tendinea spuria atni sinistn), Virchows A.rch f path Anat 267 281 
1928 
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heie), the patient died of septicemia following an induced aboition She 
had had dyspnea foi two yeais At neciopsy, a large egg-shaped fibro- 
m3"xoma was found attached to the wall of the left atrium and filling 
it, on a thread of the eustachian valve was a laige recent thrombus In 
a fouith case (not lecorded here), there weie antemortem thrombi on 
se\eral threads of the thebesian valve These long threadlike processes 
hanging limp in the cavity of the right atrium and being whipped about 
by the blood curient must foim excellent bases for the formation of 
thrombi, when the late of cii dilation is depressed or the condition of the 
blood becomes favorable for clotting That they are whipped about 
iigorously is shown by cases 7 and 11, in which the threads were so 
entwined and entangled as to be insepaiable for some distance In Haas’ 
case, instead of being the souice of pulmonai}'^ embolism, however, the 
network prevented such a condition by catching a large embolus in its 
course fiom the infenoi vena ca\a to tlie pulmonary artery The 
leticulum in one of Thilo’s cases may have played a similai role, but 
because of the unceitainty of this I have included it as an instance of 
the foimation of a thrombus in situ 

Case 4 of this series illustrates the possible mechanism by which 
ciicus movement ma} ensue in isolated instances The cardiac muscle 
bands in the large valvular fold joined with the muscle of the atrium at 
each end of the fold and thus formed a circuit of muscle about the 
mouth of the infenoi vena cava The patient had auricular flutter, and 
it is conceivable that the main path of the conti action wa\e was this 
ring of aberrant muscle 

SUMMARY 

Seveial varieties of lemnants of the \enous valves of the embiyo 
occur There are two main groups of anomalies, those with and those 
without defective interatrial septums I have described those without a 
defective septum 

The literatuie contains reports of twenty-two acceptable examples of 
that anomaly known as Chian’s netwoik, including Chian’s oiiginal 
eleven cases To these I haA^e added four more The designation, 
Chian’s netAvork, should be confined, probably, to those leticula in 
connection Avith the eustachian and the thebesian valves Avhich haA^e 
threads attached in the upper region of the atrium, neai the crista 
terminalis, or to the interatrial septum in the region of the tuberculum 
loweri 

Such reticular formations as have been desciibed are usually not of 
clinical significance In a certain number, hoAvcA^er, an increased facility 
for the formation of thrombi on the threads of the network is noted 
In the literature, five instances are recorded in AAdiich such thiombi Avere 
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present, and in one there was no doubt that the thrombus was the cause 
of fatal pulmonary embolism In this series were four cases in which 
thrombi were found in connection with the eustachian or the thebesian 
valve, all apparently antemortem thrombi It is possible foi a person to 
succumb to pulmonary embolism the source of which is a thiombus 
formed on one of these networks Paiadoxically, such a network, by 
ensnaring an embolus fiom some vein, may prevent fatal pulmonary 
embolism 

A theoretical point to be considered is the possible lelationship of 
these networks to aunculai fibrillation or auricular fluttei 



LEUKOCHLOROMA IN THE COMMON FOWL 


ITS RELATION TO AnELOGENIC LEUKEMIA AND ITS ANALOGIES TO 

CHLOROMA IN MAN 

TRAXK P MATHEWS, BS, DVM 

LAFAIETTE, I\D 

Among the eaily icpoits m the literature on the occutrence of a 
mjeloid neoplasm m the common fowl are those published m 1908 by 
Elleiman and Bang^ Then studies at that time Avere concerned chief!) 
Avith efforts to transmit the disease and not with its microscopic changes 
Fiom 1915 to 1916, Schmeissei - conducted similar transmission experi- 
ments Avith a tumoi that was eiidently of mielogemc oiigin In 1915, 
PentimallH published a biief description of two cases of neoplastic 
growths that he classified as m)elocytomas The first occiiried m a hen 
into Avhich he had transplanted a chondi oma He appai enth considered 
that there had been a “tiansfoimation” of the chondroma into the m)elo- 
CAtoma This explanation did not obtain foi the second case 

The m}eloid neoplasm m man, commonh knoAvn as a chloroma, has 
been the subject of considerable stud) Bums ■* (1823) is ci edited AAuth 
making the fiist obserAations on it Dock “ presented cAudence of a 
lelationship betAAeen the tumoi and leukemia Dock and Warthm ® 
established this point, and called attention to the fact that the bone 
marroAA is the seat of the pi unary deA^elopment In 1910, Lehndorff ' 
reAieAAed the lepoits of seA’-ent) -three cases Fiom the eAudence pre- 
sented, he classified fifty-six as hmphogenic and scAenteen as myelogenic 
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The subject was reviewed by Buigess,® in 1912, who presented logical 
reasons foi consideimg the neoplasm as a myelogenic piocess, and also 
called attention to the fact that a thoiough histologic study had not been 
conducted on the majority of the growths that had been classified as 
lymphogenic chloiomas Biannan® leviewed seventy-four cases that 
weie repoited fiom 1910 to 1925, of which forty-nine weie definitely 
myeloid in nature He emphasized the fact that the better studied cases 
of chloroma had been shown to be of myelogenic origin Other recent 
accounts of the disease, with appended bibhograplnes, can be found m 
the articles by Boots,^° Rowe and Hirschboeck and Goodall and 
Alexander 

Obseivations by members of the Veterinary Department of Purdue 
University have shown that from the standpoint of incidence in the 
common fowl the myeloid tumors rank second in importance to the 
lymphocytomas The nature of the lymphocytoma has been thoi oughly 
studied, whereas the myeloid tumors have received but slight attention 
from the comparative pathologist The piesent publication deals with 
thirty-seven myeloid neoplasms that I studied duiing the yeais 1925 
to 1928 

SYMPTOMS 

The clinical manifestations in most cases were a slight indisposition, 
lasting not to exceed a week, a diarrhea in the terminal stages and the 
refusal of food for two or three days before death Sudden death with- 
out noticeable symptoms was occasionally observed More striking, 
although not characteristic of the disease, were the symptoms of a trans- 
verse myelitis , the birds with this disorder were prostrated and showed 
a twitching of the limbs, which were in a constant state of extension A 
palpation of the steinum, m many cases, disclosed a bilateral tumor-like 
induration along the keel bone A history of an occasional death in the 
flock was generally obtained 

ENZOOLOGY 

As a rule, the disease occurred spoiadically in birds less than 1 yeai 
of age It was most prevalent during the months of November, Decem- 
ber and January, seldom was a case obseived during the other nine 
months of the year Two enzootic outbreaks were observed that sug- 

8 Burgess, A M Chloroma, J M Research 27 133, 1912 
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11 Rowe, O W , and Hirschhoeck, F J A Case of Myeloid Chloroma, Am J 
Dis Child 24 239 (Sept ) 1922 

12 Goodall, A , and Alexander, W A Acute Myelocythemia and Chloroma, 
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gested a potential economic aspect of the disease The flocks concerned 
in the two outbreaks were small, totaling about sixty birds each There 
was a mortality of 20 per cent in the fiist and a mortality of 10 per cent 
in the second flock during the months of November and December In 
neithei case weie data of mortality obtained for the month of January, 
as the first flock was sold in the early part of that month and the ownei 
of the second flock lost interest in the situation after receiving the same 
diagnosis on four separate occasions Autopsies were not conducted on 
all the birds that died in the two flocks, but, at ii regular intervals during 
the months of Novembei and December, the owners presented birds to 
the laboratory foi postmortem examination In all the necropsies, the 
gross and microscopic pictures were of the neoplasm under discussion, 
and since all suggestions of a second disease were absent, it was assumed 
that the losses in these cases weie due to the leukochloioma 

Twenty flocks weie repiesented m the thirty-seven cases studied 
The oiiginal souice of six of these flocks was a flock in which annual. 


Table 1 — The Annual Incidence of Lenkochloi onto 




Number of 


Periods of 

Number of 

Birds Examined 

Ineldenee, 

Obsen ition 

Cases 

Postmortem 

per Cent 

1923 

3 

593 

05 

1920 

5 

848 

00 

1927 

11 

1,177 

09 

1928 

17 

1,318 

13 


sporadic outbreaks of the disease weie known to occur The ancestry 
of three other flocks was piobably the same, although this was not 
definitely shown The ancestry of the remaining eleven flocks was not 
determined 

Table 1 gives the incidence of the disease as it was observed from 
year to year In the year ending in June, 1925, an incidence of 0 5 pei 
cent was observed and, with each subsequent year, an inci eased inci- 
dence was obseived, the highest point, 1 3 per cent, being reached in 
the yeai ending in June, 1928 

The neoplasm was conspicuously present in Barred Rocks, although 
not confined to this breed, two cases having been observed in White 
Leghorns and a third in a White Rock The majority of the cases 
occuiied in females, an incidence that was undoubtedly influenced 
by market conditions, since most of the males had been disposed of 
as broilers before reaching the age at which the tumor, if present, 
usually destroys its host 

MORBID ANATOMY 

The carcasses were those of well nourished fowls, and the amount of subcutane- 
ous and visceral fat was frequentb’- excessive Emaciation was not encountered 
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The Neoplastic Growth Regardless of its location, the tumor presented a 
characteristic appearance It was devoid of pigment, having the chalky-white, 
bloodless look that distinguishes it from the other common tumors of the fowl 
It was exceedingly friable, disintegrating readily on slight manipulation Necrotic 
areas were seldom seen, in spite of the fact that the pallid appearance suggested a 
scanty supply of blood 

Sternum The point of union between the xiphoid cartilage and the keel bone 
was constantly the location for the tumor’s development Sometimes an incision 
of the muscle of the breast was required before the new growth could be revealed, 
but in the majority of cases there was an easily recognizable swelling at this point 
In the ivell advanced cases, the tumor was from 2 to 3 cm in thickness, and on 
examination was found to be an outgrowth from a much rarefied bone The 
characteristic growth was also found with remarkable regularity on the internal 
aspect of the body of the sternum 

Ribs An irregular chain of nodules or a cylindroid growth was usually found 
along the borders of the ribs The periosteum of the ribs, as well as that of the 
sternum and the spinal column, was frequently intact, but was separated from the 



Fig 1 — primary leukochloroma involving the xiphoid cartilage, A, and a 
second and larger tumor located anterior to the first, B 

bone by the neoplastic growth In many locations, the periosteum was infiltrated 
to such an extent that its gross identity was lost Many of the bones, and especially 
the ribs, had a bleached appearance on account of the tumor’s having replaced 
much of the red bone-marrow 

Spinal Column In about SO per cent of the cases, a neoplastic process 
involved the spinal column from about the middle of the thoracic region to as far 
back as the coccygeal vertebrae The bodies of the vertebrae were sometimes 
dotted with the tumors, and sometimes their ventral surfaces were covered with 
a neoplastic mass that varied from 1 to 2 cm in thickness The bones were 
rarefied to a marked degree, and the new growth extended through the bodies 
of the vertebrae and into the spinal canal The spine was easily fractured and 
offered but slight resistance when cut with a knife The extension of the tumor 
into the spinal canal resulted in pressure on the spinal cord, a condition that 
explains most of the symptoms of transverse myelitis 

Spleen The spleen, m some cases, was slightly enlarged, and in others it was 
increased to several times the normal imlume Occasionally, the organ had a 
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mottled appearance due to the formation of white, circumscribed tumors beneath 
the capsule, as a rule, however, the normal color was but slightly altered 

Liver The liver, in about 65 per cent of the cases, showed gross evidence of 
metastases The metastases varied all the way from a few circumscribed foci to 





Fig 2 — A, neoplastic nodules along the borders of the ribs, B, extensive 
ovarian involvement, and a large tumor posterior to the ovar}" 



Fig 3— Metastatic leukochloroma. A, m the heart, B, in the liver 

a diffuse neoplastic growth that displaced most of the parenchymatous tissue In 
the advanced cases, the liver was slightly enlarged, and it was not infrequently 
found ruptured 
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Ovary In the majority of cases, the ovary revealed an extensive neoplastic 
development The organ was chalky-white and studded with an occasional atrophic 
graafian follicle 

Kidneys Metastatic tumors were found in the kidneys with less frequency 
than in the liver or the ovary When present, the white neoplasm stood out in 
bold relief against the maroon background of the parenchyma 

Intestine and Pancreas The small intestine, especially the upper part of the 
duodenum, was frequently involved In advanced cases, the walls of the intestines 
in numerous areas had been displaced by new growth The marked intestinal 



Fig 4 — A section of the liver showing the parenchyma practically displaced 
by myelocytic cells 


involvement was generally associated with sharply circumscribed tumors of the 
pancreas 

Heart In some cases, the epicardium was slightly elevated by new growths 
that extended into the myocardium to a variable depth Similar growths occurred 
in the endocardium The parietal pericardium was seldom involved 

Lymph Glands The lymph glands were enlarged and in some instances showed 
nodular, neoplastic development 

Other Organs Metastatic tumors were frequently found in the lungs Unusual 
locations in which metastases occurred were the sciatic nerve, the esophagus, the 
gizzard, the trachea and the thyroid gland The bones of the head showed a 
marked involvement in two cases 
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MICROSCOPIC CHANGES 

The Neoplastic Growth The tumor proper had an extremely cellular make-up 
The cells were spherical, unless distorted by pressure, and were about equal in 
size to the mature avian myelocyte Each cell had an eccentrically located, round or 
oval nucleus occupying about one half of the cellular space Multinucleated cells 
were seldom found The chromatin was disposed in the form of a fine reticulum, 
which appeared to radiate from a single nucleolus Rapid growth was evidenced by 
an abundance of mitotic figures In some cases, as many as twelve cells under- 
going mitotic division were counted in a single field (4 mm objective) The cyto- 



Fig 5 — Myelocytic cells infiltrating between the kidney tubules 


plasm had a definite outline, and was filled with numerous spindle-shaped granules, 
which took a brilliant eosin stain The granules were of the same size and shape 
as those found in the mature myelocyte or the crystalloid polymorphonuclear leuko- 
cyte The stroma consisted of a scanty reticulum, which gave the connective 
tissue reaction when stained by van Gieson’s method The supply of blood was 
more abundant than was suggested by the gross appearance 

Liver On microscopic examination, the liver was found to be constantly the 
location for metastatic tumors In the early cases, i e , the cases in which gross 
evidence of an involvement of the liver was not observed, the neoplastic cells had 
a periportal distribution In the well advanced cases, a diffuse infiltration and 
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filling of the sinusoidal spaces with myelocytic cells had resulted in the destruction 
of much of the normal parenchyma 

Spleen The spleen presented the picture of a lymphoid exhaustion In some 
cases, the splenic nodules were moderately engaged in the production of lympho- 
cytes, but, as a rule, evidence was lacking that these structures had been recently 
engaged in the fulfilment of their normal function There was a pronounced infil- 
tration wth myelocytic cells, which were found principally in the pulp and not in 
the splenic corpuscles The infiltration of the pulp accounted for the splenic 
enlargement 

Kidney One or both kidneys frequently showed numerous areas in which 
myelocytic cells had infiltrated the interstitial tissue The epithelium of the 



Fig 6 — Metastatic leukochloroma in the kidney The parenchyma shows 
moderate retrogressive changes 

tubules within the infiltrated areas showed considerable atrophy and fatty infiltra- 
tive degeneration, but not the pronounced necrosis that generally accompanies the 
infiltration of parenchymatous organs by some of the other types of malignant 
neoplasms For the most part, pronounced necrotic changes did not accompany 
the infiltration of normal tissues by this type of tumor 

Ovary The stroma showed a marked myelocytic infiltration The graafian 
follicles were atrophic and few in number The follicular epithelium was fre- 
quently pyknotic, and occasionally cells of myelocytic type were found floating in 
the liquor folliculi 

Intestine The submucosa appeared to be the seat of metastases m the intes- 
tine From this location, the infiltration progressed toward the lumen and the 
periphery until the epithelium was denuded and much of the muscular wall was 
displaced by the tumor 
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Heart Metastases in the heart occurred just beneath the epicardium and the 
endocardium From these locations, finger-hke processes infiltrated between 
the myocardial cells The extent of the lesions suggested that metastases in the 
heart do not occur until late in the disease 

Bone-Marrow Sections of bone taken from any part of the skeleton showed 
at least some neoplasm-like hyperplasia of the marrow In many places, the 
normal constituents of the marrow were entirely replaced by mature myelocytes 
The tumor, which in the gross appeared to be exuding from the bones, was found, 
in many cases, to be proliferating beneath the periosteum In other cases, the 
periosteum was practically destrojed by neoplastic infiltration, but enough of 
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differentiate between myelocytes and polymorphonuclear leukocytes For tms 
reason, all eosinophil cells were grouped under one heading In six of the cases, 
there was a high eosinophil count , m the seventh, which is of special interest and 
will be discussed later, there was a marked lymphatic leukemia 

EXPERIMENTAL TRANSMISSION 

Twenty-three fowls were inoculated with material fiom the tumors 
in three spontaneous cases 



Fig 8 — A higher magnification of figure 7 


The material was mtraperitoneally transplanted into 12 and subcutaneously 
transplanted into 2 For 4, the inoculum was macerated in physiologic sodium 
chloride solution and injected mtraperitoneally, the same inoculum was injected 
subperiosteally into 2 Large amounts of the inoculum were fed to 3 birds The 
inoculations were completed within thirty minutes from the time that death occurred 
in the spontaneous cases Five of the birds used for the experimental work were 
crosses of Barred Rock and Rhode Island Red, the remainder were White Leg- 
horns At the time of their inoculations the birds were from 2 to 12 weeks of 
age At intervals ranging from three months to one year after the inoculations, 
the fowls were killed and autopsies made on them 
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In not a case was there evidence, either gross oi microscopic, that 
the disease was infectious and had been reproduced experimentally in 
these birds 

COMMENT 

A few conspicuous features of the chloioma of man are absent or 
of minor importance in the leukochloroma of the fowl The green 
color has not been observed m the neoplasm in the fowl However, 
this factor m chloroma can hardly be considered an essential part of 
the pathologic process, since both green and colorless tumors have 
been encountered in the same patient Exophthalmia has not been 
observed in the disease in chickens A predilection for the bones of 
the head has been noted in but two cases 

With the foregoing exceptions, the two tumors possess sufficient 
characteristics in common to warrant an assumption that one is dealing 
with the same disease in both species Tumorous development resulting 


Table 2 — Total and Diffci cntial LcukocyUc Counts vi Seven Cases of 

Lenkochloioma of Foivls 
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in a rarefaction of the sternum, the ribs and the spinal column is a 
characteristic manifestation of the disease m both man and fowl Early 
metastases, especially to the liver, with no part of the body exempt, and 
an enlargement of the spleen and the lymph nodes without definite 
formation of a tumor are characteristics of the neoplasm in both species 
The disease runs a rapid, fatal course, is frequently accompanied by 
neurologic symptoms and, as a rule, occurs during early life 

Histologically, the neoplasm in both species consists essentially of 
myeloid cells supported by a scanty reticulum of connective tissue and 
a supply of blood that is sufficiently adequate to prevent any pro- 
nounced necrosis The important histologic changes in chloroma m 
man, which were shown by Dock and Warthin to consist of a tumor- 
like hyperplasia of the bone marrow, an enlargement of the marrow 
spaces, a rarefaction of the bone trabeculae and a direct extension of 
the neoplasm from the marrow spaces to the periosteum and surrounding 
structures, are found to be the essential pathologic changes in leuko- 
chloroma Since the important histologic changes are found in the 
bones in both species, the disease should be considered a primary neo- 
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plastic overgrowth of the bone-marrow with direct extension to the 
periosteum and secondary metastases to other parts of the body Wide- 
spread metastases that exhibit a rapid, diffuse infiltration into the normal 
structures are a constant part of the pathologic picture 

The leukemic stage of the disease m man is generally myelogenic m 
nature, at least to some extent The presence of mature myelocytes 
in the blood vessels of fixed tissues indicates that the terminal stage 
of the disease m chickens is accompanied by a myelogenic leukemia 



Fig 9 — A section of bone-marrow showing the fat cells and other constituents 
of the marrow displaced by tumor cells 


Further evidence of a secondaiy leukemia is to be had m the differential 
leukocytic counts in six typical cases, in all of which there was a high 
percentage of eosinophil cells, and in five high white cell counts Later, 
the examination of fixed tissues from these cases proved that the pre- 
dominating white cells in the blood vessels were mature myelocytes A 
secondary leukemia is therefore part of the syndrome in both species 
An aleukemic stage of the disease in the fowl has not yet been 
demonstrated 
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The experimental inoculations previously described were not of 
sufficient numbers to enable one to draw conclusions either for or 
against the infectious nature of the disease They do not, however, 
support the observations of Ellerman and Bang,’- Elleiman’^ and 
Schmeisser - Ellerman and Bang observed myeloid responses following 
lymphoid inoculation and vice versa From these lesults, they con- 
cluded that the two conditions were diffeient manifestations of the same 
disease, and were caused by the same infectious agent The frequency 









Fig 10 — A section of bone showing enlarged marrow' spaces The neoplastic 
outgrow'th has destroyed the normal relation of the periosteum to the bone 

with which lymphocytomas and leukochloromas are encounteied in 
chickens and the fact that these two neoplasms are found much more 
frequently in some flocks than m others should prompt one to caution 
m interpreting experimental results of this natuie Research dealing 
with the etiology of the leukemias m fowls should be preceded by a 
thorough tracing of the ancestry of the birds to be used in the experi- 
mental work Schmeisser frequently observed an icteric condition about 

13 Ellerman, V A New Strain of Transmissible Leukemia in Fowds, J 
E>.per Med 33 539, 1919 
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the head, and a fibrinous pericarditis m his experimentally produced 
leukemias These pathologic results are more sugg-estive of fowl 
typhoid than of either of the neoplastic leukemias These observations, 
associated with the fact that he considered 80,000 leukocytes per cubic 
millimeter of blood to be within the normal limits for the fowl, lead one 
to suspect that moie than one etiologic factor was operating in his 
experiments 

Winternitz and Schmeisser noted myeloid infiltrations and pro- 
liferations in the liver, the spleen and the lymph glands of birds inocu- 
lated with material containing the organism of fowl typhoid, and from 
these and other pathologic results, concluded that they had produced 
“presumptive evidence’' of a relationship between fowl typhoid and 
the neoplastic leukemias Here, again, one finds it difficult to accept 
the evidence on account of the fact that myeloid changes, if present in the 
liver, are not a conspicuous part of the syndrome of fowl typhoid 
We must therefore conclude at the present writing that the etiologic 
factor m the neoplastic leukemias of fowls has not been proved to be of 
an infectious nature 

Other investigators have considered the myeloid and the lymphoid 
neoplasms of fowls to be different manifestations of the same disease 
This theory is not supported by my observations, although, during the 
past four years, I have made both gross and microscopic studies of 
136 cases that were similar, in most respects, to the cases of lympho- 
cytoma described by Warthm,’^® and by Tyzzer and Ordway The 
lymphocytoma presents, both grossly and microscopically, characteristics 
differing materially from those of leukochloroma The former condi- 
tion is commonly associated with emaciation and occurs in birds of all 
ages, whereas the latter usually occurs in well nourished birds less than 
1 year of age The lymphocytoma is gray It is frequently associated 
with a profound enlargement of the liver Although occurring in the 
bones, it does not produce the rarefaction and the neoplastic outgrowth 
into the periosteum and surrounding structures that characterize the 
leukochloroma The bones in leukochloroma have a bleached appear- 
ance and are easily fractured, whereas, in lymphocytoma, the skeleton 
retains its normal rigidity The leukochloroma has a characteristic 
chalky-white appearance It is not associated with a profound enlarge- 
ment of the liver Not infrequently, one finds either the liver or the 
ovary showing a well advanced lymphocytoma with the other organs 

14 Winternitz, M E, and Schmeisser, H C Studies on the Relation of 
Fowl Typhoid to Leukemia of the Fowl, Johns Hopkins Hosp Rep 18 25, 1919 

15 Warthin, A S Leukemia of the Common Fowl, J Infect Dis 4 369 
1907 

16 Tyzzer, E E , and Ordway, T Tumors in the Common Fowl T M 

Research 21 459, 1909 ’ 
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not involved, so far as can be detei mined Metastasis to other organs 
of the body is invariably preceded by an involvement of the bone 
marrow in leukochloroma 

Micioscopically, the lymphocytoma is composed of cells lesembhng 
either the large oi the small lymphocytes, the laige myeloid cells are 
not encountei ed The leukochloroma is characterized by large eosinophil 
myelocytes which do not in any way resemble the lymphocyte Both 
diseases are associated with leukemia, but in the former the leukemia 
IS lymphatic and m the latter it is m)'elogenic 

From the foregoing observations, it is evident that the two diseases 
are much more readily differentiated on a pathologic basis than are 
some of the more common diseases that are known to be of infectious 
origin By reason of this, it appears to me that the lymphocytoma and 
the leukochloroma should be considered as two disease entities 

In view of the frequent occurience of the two diseases, it is not 
surprising that both should be encountered in one and tbe same subject, 
especially if the diseases are latei proved to be of an infectious nature 
There was one fowl in the present series (previously mentioned) that 
showed a pronounced lymphatic leukemia On autopsy, this fowl pre- 
sented all the characteristic features of a lymphocytoma, and the 
presence of leukochloroma was not detected until a microscopic exami- 
nation was conducted In this case, the liver was found containing 
both lymphocytomas and leukochloromas In some fields, the two types 
of cells were mixed, in other fields, the neoplasms were either purely 
lymphocytic or purely myelocjdic In addition to those m the liver, 
metastatic tumors were found in the gizzaid, the ovary, the lungs and 
the kidneys With the exception of the tumors m the liver, every one 
of the secondary neoplasms was entirely lymphocytic, and, in view of 
the evidence presented, this case was diagnosed as an advanced Ijnnpho- 
cytoma with an early developing leukochloroma 

As pieviously stated, the disease is much more pievalent during 
November, December and Januaiy than at any other tune of the yeai, 
and occurs, for the most part, in birds less than 1 year of age It 
will be noticed that the seasonal occurrence follows by approximately 
from eight to eleven months, the three months of greatest activity on 
the part of the commercial hatcheries Evidently, the age of gieatest 
susceptibility accounts for its seasonal occurrence 

The fact that 30 per cent of the flocks concerned in the present 
investigation were found to have a common ancestry suggests that a 
hereditary factor is associated with the occurrence of the disease The 
common ancestry in this case was a breed of Baried Rocks which is 
maintained on the same premises with other breeds of chickens, and 
although the disease makes an annual appearance, it is confined 
exclusively to the one breed The occurrence of lymphocytoma has 
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also been found unusually prevalent in certain strains of fowls Such 
evidence of heredity, although far from conclusive, is in keeping with 
the observations of Slye,^^ who stated that the occurrence of leukemia, 
pseudoleukemia, lymphosarcoma and kindred diseases has “followed 
the laws of heredity as surely as have neoplastic diseases ” In other 
words, susceptibility to the neoplastic leukemias is regarded by her as 
an inherited mendehan recessive characteristic It is this possibility 
of a hereditary factor which necessitates a thorough knowledge of the 
ancestry of the birds to be used, before experimental work on the 
neoplastic leukemias of the fowl is undertaken 

CONCLUSIONS 

The common fowl is subject to a myeloid neoplasm that is associated 
with myelogenous leukemia As a rule, the disease occurs sporadically 
m birds less than 1 year of age, but it may become enzootic Analogies 
to the chloroma of man suggest the name leukochloroma 

The disease is analogous to chloroma in that it is a primary neo- 
plastic hyperplasia of the bone-marrow with direct extension to the 
periosteum The sternum, ribs and spinal column are common locations 
for the primary development Metastases to all parts of the body are 
of frequent occurrence The neoplasm is composed of myelocytes 
supported by a scanty connective tissue reticulum There is a secondary 
myelogenous leukemia The disease is most prevalent in the young 
It runs a rapid, fatal course 

The etiologic factor in the disease has not been proved to be of an 
infectious nature 

The leukochloroma differs from the lymphocytoma of fowls in that 
the former is a disease of young birds The bone-marrow is the seat 
of the primary development, which results in a rarefaction of the bones 
The neoplasm is chalky-white It is made up of mature myelocytes 
The disease is associated with myelogenous leukemia The lympho- 
cytoma occurs in birds of all ages It is gray It does not produce a 
rarefaction of the bones The neoplasm is composed of lymphocytes 
and is associated with lymphatic leukemia On account of these features 
differentiating the two neoplasms, they should be considered as different 
disease entities 

There is evidence of an hereditaiy susceptibility to the neoplastic 
leukemias in mice The evidence suggests that heredity is associated 
with the occuirence of leukochloi oma 


17 Slye, Maude Cancer and Heredity, Ann Int Med 1 951, 1928 
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In the primaiy contracted kidnej’’, piogressive sclerotic thickening 
of the walls of the aitenoles and narrowing of the lumen aie considered 
adequate to explain the fibiosis and the shrinkage of the organ BeDveen 
the scattered areas of ischemic sclerosis and atrophy he other areas of 
noimal paienchyma, which may continue to meet the demands of urinary 
excretion until the kidney has contracted to an exceedingly small size 
Before this reduction in size of the organ reaches a point incompatible 
with life, the prolonged strain of maintaining an arterial hypertension 
and the vascular changes m the myocardium often result m cardiac 
decompensation It is therefore often not alone the reduction in normal 
secreting paienchyma but the additional burden of circulatory embar- 
rassment that precipitates the renal msufificiency 

In still other instances, the end stages of the primary vascular dis- 
ease are accelerated by the rapid deielopment of necrosis and of inflam- 
matory lesions in the walls of arterioles and small arteries throughout 
the kidney — ^the so-called malignant scleiosis of Fahr^ or malignant 
hypertension of Volhard This soon determines the onset of renal 
insufficiency and azotemia 

In chronic diffuse nephritis (the secondaiy contracted Icidney), a 
primary glomerular damage initiates the pathologic process, although 
the tubules and the interstitial tissue are also always more or less 
involved The subsequent sclerosis and contraction of the organ is 
generally ascribed to this diffuse disease Although attention has been 
called by Loehlein,- Volhard,^ Fahr,^ Branch and Linder “ and, most 
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■^Read before the American Association of Pathologists and Bacteriologists, 
May 2, 1928 
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recently, Fishberg“ to the sclerosis of arterioles and small arteries in 
chronic diifuse nephritis, few clinicians have appreciated how character- 
istic and widespread aie secondaiy arteriolar lesions in this disease 

Fishberg pointed out that the lesions of the vessels are essentially 
an endarteritis obliterans He therefore believed that the obstruction 
to the peripheral blood flow in the damaged glomeiuli is the causative 
factor This would explain why the lesions are confined to the kidney 
in this disease and aie, foi the most part, absent in other organs We 
fully agree with this explanation of the mechanism, but one must not 
forget that the changes in the arterioles are not unlike those that occur 
in any chronically inflamed tissue Some of the changes in the vessels 
may be of this nature 

From morphologic studies of chronic diffuse nephiitis, we have 
gained the impiession that the vascular changes that occur in the 
advanced stages of this condition are often as extensive as m primary 
vascular disease and therefore cannot help but play a similar important 
role in the fibrosis and contraction of the kidney If this conception is 
true, it may help to explain why the clinical pictures in the advanced 
stages of both arteriolar nephiosclerosis (primary contracted kidney) 
and chronic diffuse nephritis (secondary contracted kidney) often can- 
not be differentiated 

The kidneys in chronic diffuse nephritis differ in one important 
essential from those in primary arteriolar sclerosis The former, unlike 
the latter, have, between the aieas of ischemic scleiosis and atrophy, 
anatomically altered and functionally inferior parenchyma As a result, 
they are rarely able to reach the extreme reduction in size of the kid- 
neys in primary arteriolar scleiosis before azotemia and death terminate 
the process 

Until recently, these observations and conclusions were based only 
on impiessions gained from microscopic studies In order that the 
vascular disease in the secondary contracted kidney might be visualized 
more accurately, a method of injections to render the arterial circulation 
visible in all its ramifications was employed, which had been devised by 
Gross ^ 


3 Volhard, in Mohr and Staehelin Handbuch der inneren Medizin, Berlin, 
Julius Springer, 1918, vol 3, p 1519 

4 Fahr (footnote 1, second reference, p 1405) 

5 Branch and Linder The Association of Generalized Arteriolar Sclerosis 
with High Blood Pressure and Cardiac Hypertrophy in Chronic Nephritis, J Clin 
Investigation 3 299, 1926 

6 Fishberg, A M The Arteriolar Lesions of Glomerulonephritis, Arch 
Int Med 40 80 (July) 1927 

7 Gross Studies on the Circulation of the Kidney, J M Research 36 327 
1917, ibid 38 379, 1918-1919 
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Bright ® himself was the fiist to attempt a study of the circulation of 
the kidney in the disease that he described The oiiginal publication 
contains his drawing of a kidney into which he had injected a colored 
solution In lesponse to a suggestion of Bence-Jones, Dickenson,® in 
1860, perfused conti acted kidneys and concluded that the inci eased 
resistance of the diseased organ to perfusion was not due to any change 
in the caliber of the renal arterj'- or vein but to alteiations in the more 
minute anatomy of the organ In 1877, Thoma came to similar con- 
clusions In 1925, Rigo,^^ repeating the experiments of Dickenson and 
Thoma, observed the same increased resistance to perfusion in both 
primary and secondary contracted kidneys Within the past year, Doe- 
necke and Rothschild reported an inci eased resistance to perfusion 
in all types of contracted kidney associated with arterial hypertension, 
but failed to find any variation from the normal on perfusing the kidney 
in a case of subacute glomerulonephritis 

In 1916, Ghoreyeb,^® using Wood’s metal, made casts of the arterial 
bed of normal and diseased kidneys The following year, Gross devised 
a more accurate method of injection, using a suspension of barium sul- 
phate and gelatin m order to leach the glomeruli Following the injec- 
tion of this suspension, the organs were fixed, dehydrated and cleared 
and were also studied by means of steieoscopic i oentgenograms The 
aichitecture of the entire arterial tree, down to its minutest ramifica- 
tions, was theieby ■visualized, both in normal organs and in conti acted 
kidneys 

In normal organs, Gross observed a treelike ariangement with 
innumerable fine blanches, the interlobular vessels, running a straight 
course perpendiculai to the capsule and forming a broad even cortex 
The noimal architectuie was that of a “spieading chestnut tree” As 
characteristic of the contracted kidney, he described, among other things, 
the marked diminution in the vasculature, the arterial tree being 
“withered and bare ” 

8 Bright Reports of Medical Cases, London, Longmans, Green & Company, 
1827, vol 1 

9 Dickenson On Diseases of the Kidney Accompanied by Albuminuria, 
Med-Chir Tr 43 225, 1860 

10 Thoma Zur Kenntniss der Circulationstoerung in der Nieren bei chron- 
ischer interstitieller Nephritis, Virchows Arch f path Anat 71 42, 1877 

11 Rigo XJntersuchungen ueber der postmortale Durchstroemungskapazitaet 
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Graham recently employed a suspension of bismuth oxychloride 
in 10 per cent acacia and confirmed the changes that Gross described 
as occurring in the aichitecture of the arteiial bed in the kidney in 
primary vascular disease Graham’s injection fluid was of such a con- 
sistency that It penetiated the glomeruli and also made it impossible to 
split the kidney before making the roentgenogram The picture was 
therefore so dense that finer details were obscured He injected the 
fluid into only one kidney in chronic diffuse nephritis and failed to find 



Fig 1 — Normal kidney into which has been injected a mixture of barium 
sulphate and gelatin, according to the method of Gross The numerous parallel 
arterioles in the cortex form a dense broad fringe 

any deviation from the normal vascular architecture In view of the 
stiilang alterations that we have legularly observed in this disease, we 
are inclined to believe that the organ that he studied was not an advanced 
conti acted kidney but was the seat of a subacute glomerulonephritis of 
1 datively lecent origin 

14 Graham A Study of the Circulation in the Normal and the Patholomc 
Kidney, Am J Path 4 17, 1928 moiogic 
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EXPERIMENTAL OBSERVATIONS 

Gross did not attempt to diffei entiate the various types of contracted 
kidneys into which he injected the suspension of barium sulphate and 
gelatin It was theiefore impoitant to ascertain whether the remark- 
able diminution in vascularity m chronic “indurative” nephritis, 
described b)'’ him as giving the arteiial tree a “withered and bare” 
appearance, was chaiacteristic only of piimary vasculai disease of the 
kidney (primaiy contracted kidney) or whethei it also occurred and 
reached the same degiee of de\elopment in chionic diffuse nephritis 



Fig 2 — The kidney in arteriolar nephrosclerosis (early stage of primary 
contracted kidney) A marked reduction in the number of arterioles may be noted. 
The cortex is narrowed, and the arterioles m places run a more irregular and 
tortuous course 

P‘)ima}y Artei tolar Nephi osclerosis (Ptimaiy Contt acted Kidney) — Kidneys 
were obtained post mortem trom three persons who had had uncomplicated cases 
of primary arteriolar nephrosclerosis The barium sulphate and gelatin mixture 
was injected into the kidneys and the arterial tree studied m stereoscopic roent- 
genograms, and m the fixed specimens after they were cleared in methyl salicylate 
A conspicuous diminution in the number of the finer branches of the arterial tree 
was observed, which approximated the withered and bare appearance described by 
Gross 

Pnimty Artei tolar Nephi oscletosts Comphcated by a Necrosing Ariel ihs and 
Artenohtis (Malignant Sclerosis of FaJir) — The kidneys from five persons whcv 
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had had typical cases of this disease, thus complicated, were studied following the 
injection of the mixture of barium sulphate and gelatin The pathologic diagnosis 
was based on the criteria emphasized by Fahr 

Like the ordinary primary contracted kidney, these kidneys were much reduced 
m size, generally to half the normal size and weight The surface was finelj 
granular and the cortex markedly narrowed On the other hand, the organs were 
extremely red, and both the surface and the cortex were conspicuously studded 
with hemorrhagic dots the size of a millet seed, decidedly larger than the hemor- 
rhagic points seen in the so-called flea-bitten kidney of acute glomerulonephritis 
Microscopically, the differentiation was easily made Throughout the organs, 
areas of parenchymal atrophy and fibrosis were seen, which had been caused by 



Fig 3 — The kidney in arteriolar nephrosclerosis complicated by arteriolar 
necroses (malignant sclerosis of Fahr) Owing to closure of most of the arterioles 
in the cortex, the arterial system, on injection of a suspension of barium sulphate 
and gelatin, presents the appearance of a dead tree bereft of most of its finer 
branches 

arteriolar sclerosis But, in addition, many arterioles and even arteries of medium 
size showed distinct necroses or inflammatory lesions of the walls The intima in 
these sites was often greatly thickened, and the lining endothelium actively 
proliferating, so that the lumen of many of the small arteries and arterioles was 
being occluded The necrotic lesions in the walls of the arteries and the prolifera- 
tive changes in the lining endothelium and the intima were quite foreign to ordinary 
arteriolar sclerosis 

Also, numerous glomeruli supplied by these vessels showed necrotic lesions of 
manj loops Here and there, a necrotic loop had ruptured, resulting in a hemor- 
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rliage that filled Bowman’s capsules and sometimes broke through and infiltrated 
the surrounding interstitial tissue The capsular hemorrliages were generally 
larger than in ordinary glomerulonephritis, perhaps because of the high blood 
pressure in this condition 

Aside from the fact that the glomerular hemoi rhages were more extensive than 
in ordinary glomerulonephritis, there were other alterations in the glomeruli that 
served to differentiate it from this condition 1 Afany glomeruli were not involved 
in the process, they appeared to be normal and their capillaries were filled with 
blood 2 Afanj of the affected glomerular loops were not bloodless, as in acute 


A 



Fig 4 — Kidney from another case showing the “dead tree” vasculature which 
IS due to closure of the arterioles of the cortex by arteriolar nephrosclerosis com- 
plicated by arteriolar necroses (malignant sclerosis of Fahr) 

glomerulonephritis In fact, some of the damaged loops were full of blood 

3 The necrotic glomerular loops showed a peculiar hyaline droplet degeneration, 
which IS not ordinarily seen in glomerulonephritis Similar collections of hyaline 
droplets were also seen m the necrosing lesions of arterioles and arteries 

4 Although the endothelium of Bowman’s capusle over the damaged loops was 
often swollen and desquamated, it rapidly succumbed to the necrosis There was 
little tendency to form the crescents of proliferating epithelium often seen in 
glomerulonephritis 













Fig 5 — Arteriolar necrosis as seen in a microscopic section from the kidney shown in 
figure 3 Similar examples of a necrosing arteritis and arteriolitis occur throughout the 
organ This photomicrograph illustrates the characteristic necrosis of the walls of the vessels 
and the rapid closing off of the lumen by a proliferative process in the intima 



Fig 6 — Arteriolar necrosis, with the characteristic necrosis of the walls of a vas afferens 
and the closing off of the lumen The glomerular loops show a beginning necrosis and 
hyaline droplet degeneration Some of the glomeruli in this kidney present a normal appear- 
ance, and many loops of affected glomeruli appear to be normal and contain blood 
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The rapid closure of vessels resulted m atrophy or degeneration of areas of 
renal parenchyma and a tendency to round cell infiltration in the interstices 

There can he little doubt that these five cases constituted typical examples of 
the condition described by Fahr as malignant sclerosis In kidneys that were 
already the seat of a slowly progressive arteriolar sclerosis associated with long 
standing arterial hypertension, there was superimposed a complicating necrosing 
arteritis with rapid closure of many of the smaller arteries and destruction of 
many glomeruli Death occurred m dry uremia 

The kidneys into which the suspension of barium sulphate and gelatin had been 
injected showed an exaggeration of the changes described by Gross The reduction 



Fig 7 — ^The kidney in subacute glomerulonephritis Although the organ is 
swollen and edematous, there is not yet any conspicuous alteration in vascularity 

in the vascularity and the barren appearance of the vascular tree were marked In 
fact, the vascular architecture in two cases was more like that of a dead tree, bare 
of most of its smaller branches 

Acute and Subacute Gloum uloneph ihs — ^The kidneys in four cases of early 
diffuse glomerulonephritis were studied Two of the patients had died in the acute 
stage of the disease within a month after the onset They showed grossly the 
flea-bitten type of kidney The kidneys from both patients presented, micro- 
scopically, a most severe diffuse glomerular disease In one of these patients, 
complete anuresis had been present during the last fifteen days of life 

The other two patients had died approximately four and seven months, respec- 
tively, after the acute onset The terminal clinical pictures had been characterized 
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essentially by the presence of nephritic edema, azotemia and arterial hypertension 
The kidneys were distinctly swollen, the parenchyma gray brown and cloudy, and 
in one the surface still showed minute red points of occasional hemorrhagic 
glomeruli Otherwise, the gross picture was that of the large white kidney 
Microscopically, the disease was diffuse, all the glomeruli being more or less 
involved Many contained typical crescent formations in Bowman’s capsule The 
epithelium in many of the primary tubules showed marked cloudy swelling 

A study of the kidneys by the injection method m all four early cases failed to 
reveal any gross alterations m the arterial tree In the stereoscopic roentgenograms 



Fig 8 — The kidne}'^ in chronic diffuse nephritis (secondar 3 ’^ contracted kidney) 
A marked reduction in vascularity is shown The cortex is narrow The arterioles, 
which are much reduced in number, run a short and irregular course 

" and in the cleared specimens, a reduction in the number of the finer interlobular 
arteries was not discernible The arterial tree presented a complexity of archi- 
tecture which could not be distinguished from that of the normal kidney These 
early cases of glomerulonephritis served, therefore as additional controls for the 
observations made m the later stages of this disease, the late secondary contracted 
kidney 

Chioutc Diffuse Ncpliuhs (Secoudaiy Coutiactcd Kidney) — Nine typical 
examples of secondarj’' contracted kidney were studied by the injection method 
Without attempting detailed description of the previous clinical course in each case 
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It should be mentioned that in six of the series there had been a history either 
of a characteristic acute glomerulonephritis in early life or of a typical nephritic 
edema from which there had been apparently a recovery In three of the cases, a 
history of a previous acute disease was not obtainable, nor had there ever been 
any symptoms suggestive of nephritis until the final illness In all nine cases, the 
salient symptoms were those associated with the azotemia and the arterial hyper- 
tension In only three of the cases was any terminal edema present, and in two 
of these it was insignificant Essentially, the clinical picture of arterial hyperten- 
sion and dry uremia could not be distinguished from that of the primary contracted 
kidney 



Fig 9 — The kidney in chronic diffuse nephritis (secondary contracted kidney) 
As in figure 8, a coincidental reduction in vascularity and narrowing of the cortex 
are shown In both instances, the original glomerulonephritis has long since run 
its course, and the* pathologic process that is now responsible for arterial hyper- 
tension, renal insufficiency and death is identical with that of the primary con- 
tracted kidney 

The gross appearance of the kidneys was characteristic of secondary contraction 
— the moderate reduction to two thirds or one half the normal size and weight, 
the granular appearance of the surface, slightly coarser than that of the primary 
contracted kidnej% and, in some, the occasional small islands of lighter colored 
parenchyma, which protruded on the surface and were evidences of a tendency to 
compensatorj glandular h\perplasia or Inpertrophy 
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The chief microscopic criterion was the diffuse disease of tlie glomeruli, evi- 
dences of an old diffuse glomerular damage, as described by Loehlein * In not a 
case did the microscopic observations permit room for doubt that a primary acute 
glomerulonephritis had initiated the pathologic process The characteristic picture 
of diffuse disease of the parenchyma and sclerosis of arterioles resulting in areas 
of ischemic atrophy and fibrosis has already been described 

The arterial tree in all nine examples of advanced chronic diffuse nephritis, 
when the suspension of barium sulphate and gelatin had been injected, showed a 
most marked reduction in vasculature, approximately equal to that observed in 
advanced primary contracted kidneys Without exception, the picture was that of 
the typical barren tree, and it was due to the obliteration of large numbers of 
arterioles and interlobular arteries 

Appreciable alterations in the vasculai ti ee are not seen in the acute 
and subacute stages of glomerulo-nephritis, and therefore we do not 
believe that an acute damage to the artei les at the onset of the original 
disease can alone be responsible for the latei changes It cannot be denied 
that the diffuse glomei ulotubular disease plays a pait in the subsequent 
contraction of the kidney But during the yeais that supeivene after 
recoveiy fiom the diffuse nephritis, often seveial decades, a sclerosis 
of artei loles and a progiessive and profound i eduction in the vascu- 
lature of the kidney gradually take place, which eventually reach a point 
comparable to the condition of an advanced pi unary contracted kidney 
As in the primary vascular disease, this similar i eduction in vasculature 
due to the obliteration of many small vessels must produce atrophy of 
areas of renal paienchynia, replacement fibiosis and, finally, contraction 
of the organ 

CLINICAL-PATHOLOGIC CORRLLATION 

After recovery from acute glomerulonephritis, the glomerulai 
capillaries that have not been completely destioyed are more or less 
permanently damaged , their walls remain thickened, hyaline and 
inelastic Perhaps m part, because of this, the susceptibility of the 
tubular epithelium to toxic degenerative influences often seems to be 
greatly inci eased The degree of glomerulotubulai damage under these 
circulatory and toxic influences and its peisistence probably determine 
the intensity of the albuminuna and, theiefore, the occurrence of 
nephrotic edema 

Some cases of glomei ulonephritis nevei pass through a nephrotic 
stage Only a long latent symptomless penod supervenes after 
recovery from the acute disease During the latent penod, which 
may last for several decades, the blood pressuie may be normal and the 
urine may, at times, be entirely free of albumin 

Both types of cases, those that have and those that have not passed 
through a nephrotic stage, are represented in oui series In all, in the 

IS Loehlem Ueber Schrumpfnieren, Beitr z path Anat u z allg Path 
63 570, 1916-1917 



BAEHR-RITTER— ARTERIAL SUPPLY OF KIDNEY 


471 


course of time, arteriole disease developed, as widespread and as signifi- 
cant as in the primary contracted kidney Concomitant with the appear- 
ance of these extensive sclerotic changes in the renal vascular bed, the 
blood pressure became conspicuously elevated It is at present futile 
to speculate on the primary importance of arteriolar sclerosis in the 
causation of the aiterial hypertension Certainly the persistently high 
blood pressure may also conversely increase the tendency to arteriolar 
sclerosis and arteriosclei osis 

In this stage of chionic diffuse nephritis, the pathologic process is 
essentially identical with that of the primary conti acted kidney — ^the 
gradual reduction in finer vasculature resulting in a progiessive shrink- 
age of the kidneys It is therefore not surprising that, if symptoms 
of the original diffuse nephritis have vanished, the clinical picture in 
both types of contracted kidney should be indistinguishable 

This fact has been the source of much confusion among clinicians 
The clinical picture of arterial hypertension terminating in dry uremia 
IS geneially associated with the primary contracted kidney It is indeed 
disturbing to the clinician to be told by the pathologist that the primary 
pathologic process was a glomerulonephritis and that the postmortem 
examination reveals an advanced stage of chronic diffuse nephritis This 
apparent inconsistency is largely responsible for the statement heard 
from some clinicians that it is impossible to correlate the various clinical 
pictures of nephritis with the pathologic types observed at the post- 
mortem table The observations that we have 3ust reported remove one 
of the chief misconceptions in this regard Pathologists have failed to 
visualize the pathologic process accurately At this late contracted 
state of chronic diffuse nephritis, the primary glomerulotubular damage 
has spent itself, and the essential pathologic process, and hence the 
clinical picture, is now identical with that of primary vascular disease 

CONCLUSIONS 

The reduction in lenal vasculature in chronic “indurative” nephritis 
described by Gross is chai acteristic of both primary and secondary con- 
tracted kidneys 

In primary conti acted kidney complicated by a necrosing arteiitis 
and arteriohtis (the so-called malignant scleiosis of Fahr), the “barren 
and bare’ appearance of the arterial tiee is more pronounced, like a 
dead tree bereft of most of its finei branches 

Similar vascular alteiations, as marked as those of primary arteri- 
olar disease, develop in patients with chronic diffuse nephritis 
(secondary contracted kidney) who have sur\uved the primary 
gloineiulonephntis foi a long enough period 

It has been univei sally believed that in chronic diffuse nephritis the 
diffuse paienchymal disease is alone lesponsible for the subsequent con- 
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traction of the oigan Oin studies indicate that secondary arteriolar 
sclerosis plays a moie important role in the pioduction of the secondary 
contracted kidney 

The clinical picture of aiteiial Itypertension terminating finally in 
dry uremia is generally considered chaiactenstic of the advanced primary 
contracted kidney In oui experience, the secondaiy contracted kidney 
IS much more commonly found at autopsy as the cause of this picture 

Studies based on arterial injection demonstrated that the terminal 
stages of the processes m both primary contracted kidney and secondary 
contracted kidney are pathogenetically identical a progressive reduction 
in the finer vascularity of the organ lesulting m a steady i eduction in 
the amount of cortical tissue It is, therefore, not surprising that these 
two types of renal disease, totally different at the time of their origin, 
should so often give rise, in then teiminal stages, to identical clinical 
manifestations 



THE EXCRETION OF METHYLENE BLUE (METHYLTHIO- 
NINE CHLORIDE, USP) BY THE BILIARY 
SYSTEM OF THE RABBIT 

ITS SIGNIFICANCE FOR THE CONCEPTION OF HEPATOGENOUS 
STASIS IN THE GALLBLADDER 

bBla halpert, md 

AND 

MILTON THEODORE HANKE, PhD 

CHICAGO 

Theie is consideiable difference of opinion concerning the puipose 
and functions of the biliary vesicle According to the most widely 
accepted view, the gallbladder is a reseivoir with the function of sup- 
plying concentrated bile whenever there is call for such in the intestine 
According to another view, of more recent conception, the bile enters 
the gallbladder not to be stoied theie and expelled in time, but to be 
resorbed in toto by the mucosa of the gallbladder Thus it pel forms 
at least two main functions fiist of returning important bile constit- 
uents into the ciiculation and second by the resorption of bile, relieving 
and regulating the pressuie within the biliary system while the sphinctei 
of the ductus choledochus is closed 

In other words, accoiding to this hypothesis, bile which once has 
enteied the gallbladder does not leave it again through the cystic duct 
under ordinary conditions, but is resoibed by the mucous membrane of 
the biliary vesicle, and the constituents then returned by the way of the 
veins and lymphatics into the liver and into the geneial ciiculation, 
respectively The aiguments for and against such a conception have 
recently been summarized by Kasper Blond ^ The fact that bile may 
and does leave the gallbladder occasionally in small quantities does not 
invalidate the conception Our experiments with methylene blue 
(methylthionine chloiide, USP) on the rabbit^ furnish substantial 
evidence, if not experimental proof, that at least in this animal, when 
bile leaves the gallbladder through the cystic duct, this is rather an 
exception than the rule 

Submitted for publication, Nov 28, 1928 

■^From the Department of Pathology and the Otho S A Sprague Memorial 
Institute, University of Chicago 

'■ Read at the Chicago Pathological Society, Nov 12, 1928 

1 Blond, Kasper Eine neue Arbeitshypothese zur Klarung der Gallemvegs- 
probleme Arch f klin Chir 149 662 1928 

2 Halpert, Bela , Rosi, A L , and Hanke, Milton Theodore Some Observa- 
tions on the Function of the Gall-Bladder Experiments with Methylene Blue on 
Rabbits A.nat Record 38 13, 1928 
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It IS not oui purpose to piesent at this occasion all the data we 
have obtained on the excietion of methylene blue by the biliary system 
of the labbit We aie more concerned at piesent with the data which 
illustrate the possibility of a hepatogenous stasis m the gallbladder, 
since this in tuin, we believe, throws some light on the mechanism of 
the formation of biliar}’’ concietions 

]\Iethylene blue injected intiavenously oi given by stomach tube 
appears in the bile, in which it can be detei mined by a quantitative 
method devised by one of us (M T H ) A biief description of this 
method and the lesults of some prehminaiy experiments with methylene 
blue on the rabbit haie been published in the issue of the Anatomtcal 
Recoi d - which contains the abstracts of papeis presented at the meeting 
last April of the Ameiican Association of Anatomists 

In all of oui experiments methylene blue was administeied to rabbits 
in doses of 20 mg per kilogram of body weight, that is, 2 cc of a 
1 per cent solution, in one senes intravenously, in another by stomach 
tube 

It was found that methylene blue injected intravenously appeared in the 
bile in from three to fifteen minutes and reached a highest concentration — 
from 1 1,100 to 1 3,300 — befoie the end of the second houi Then, 
dropping gradually it showed from a fifth to a fifteenth of the highest 
concentration by the end of the sixth houi, the values ranging between 
1 9,000 and 1 36,000 The bile removed from the gallbladder at the 
same time, le, six houis aftei the injection, usually contained from 
two to twenty-two times as much methylene blue as that contained in 
the last specimen of bile obtained fiom the ductus choledochus Not 
only that, but at times the concentration of methylene blue in the bile 
removed from the gallbladder was much higher (1 720, 1 800) than 
the highest concentiation ever reached in the bile collected from the 
ductus choledochus The curve indicating the methylene blue content 
of the bile coming from the liver was a regular one a sharp rise to the 
peak of a highest concentration was followed by a gradual decline On 
the other hand, during the whole peiiod of this decline and up to the 
end of the expeiiment, the methylene blue content of the bile in the 
gallbladder increased and at the end of the experiment was usually 
found to be many times higher than that coming fiom the livei Had 
theie been an occasional admixtuie of the bile from the gallbladder, 
with Its high content of methylene blue to that coming from the liver, 
the curve of declining methylene blue concentiation in the ductus choled- 
ochus would have exhibited irregulai ities As the curve showing the 
methylene blue content of the bile collected fiom the cannulated ductus 
choledochus remained regular, howevei, it may be assumed that no bile 
left the gallbladder 
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In the feeding experiments the amount of methylene blue given by 
stomach tube was exactly the same as in the experiments with injections 

Bile collected from the cannulated ductus choledochus twelve, 
eighteen, twenty-foui, thirty and thirty-six hours after the administra- 
tion of methylene blue by stomach tube contained little if any methylene 
blue On the other hand, bile lemoved from the gallbladder at the same 
time invariably contained the dye Bile collected from the cannulated 
ductus choledochus forty-two, forty-eight, sixty and seventy-two hours 
after the administration of methylene blue by stomach tube did not con- 
tain methylene blue On the other hand, bile removed from the gall- 
bladder contained the dye even after seventy-two hours in most instances 

When we examined the data on the feeding experiments more closely 
we noted that in none of the thirty-four animals which weie opened 
between the twelfth and the thirty-sixth hours after feeding of the dye 
did the bile collected from the ductus choledochus contain methylene 
blue in a higher concentration than 1 23,000, as a mattei of fact, in 
fourteen the bile did not contain any methylene blue Yet the bile in 
the gallbladder of all of these animals contained the dye in concentra- 
tions between 1 1,200 and 1 10,000 in nineteen, and between 1 10,000 
and 1 25,000 in eleven The results in the foity-two, foity-eight, sixty 
and seventy-two hour groups of thirty-two animals are uniform As 
mentioned before, in none of the animals did the bile collected from the 
cannulated ductus choledochus contain any methylene blue Yet the 
bile in the gallbladdei at this time contained the dye in moie than half 
of the specimens, m concentrations langing between 1 4,850 and 
1 26,000 

In addition to all that has been said, attention should be called to the 
fact that the amount of bile deliveied through the cannulated ductus 
choledochus duiing an experimental period of six hours averages about 
10 cc per hour, that is, the liver of a labbit weighing 3 Kg produces, 
conservatively estimated, 240 cc of bile per day, and that the aveiage 
capacity of the gallbladdei of the rabbit is about 3 cc Fuitheimore, 
in the feeding experiments the animals were kept on their usual diet, 
and there was always food in their cages Under these conditions it is 
hard to conceive how methylene blue could remain in the gallbladdei of 
an animal foi a period of at least forty-two hours duimg which not less 
than 420 cc of bile not containing the dye could have come fiom the 
livei, unless we gne up the idea that the function of the gallbladder is 
to empty and to lefill The tenacity with which the dye is letained in the 
biliary Aesicle long aftei the liver has ceased to produce bile containing 
the dye is surel) one of the strongest aiguments favoimg the assumption 
that bile does not leave the gallbladdei thiough the c}stic duct under 
ordinary conditions This ciicumstance of cour|e, calls foi a change in 
the current conception of stasis in the gallbladder 
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The teun “functional bihaiy stasis” oiiginated with John Beig, the 
ScandinaMan surgeon He urged ® that a strict difteientiation be made 
between the mechanical type of biliary stasis, i e , one due to a mechanical 
obstruction to the fiee passage of bile into the duodenum, and a “func- 
tional biliar} stasis” (mainl} in the gallbladder) due rather to functional 
distuibances than to easily demonstrable anatomic conditions "Func- 
tional biliary stasis,” however, as conceived by John Berg, is a vague 
term, since its causes aie unknown Functional biliar) stasis, as one of 
us has defined it elsewhere,* is a disharmony between the bile contained 
in the gallbladdei and the resorptive function of the mucosa of the gall- 
bladdei This definition of functional biliary stasis assumes, of course, 
that the mucous membiane of the normal gallbladder is capable of 
resorbing all of the bile constituents and that a distuibance of this 
lesorptive function is the factoi leading to stasis of bile in the gall- 
bladder The site of the process leading to stasis of bile in the biliary 
vesicle may be, of course, in the gallbladdei itself, cystogenous stasis Or, 
the quantity oi quality of the bile pioduced b}’- the Iner may be such that 
the mucous membiane of the noimal gallbladder is unable to resorb it 
completely, the liver lather than the gallbladdei thus being responsible 
for the resultant stagnation This type of stasis ma} appropriately be 
termed, as one of us has pointed out elsewhere, hepatogenous stasis 
Finally, of course, both the gallbladder and the liver may be concerned 

Oui experiments with methylene blue on the rabbit thus furnish a 
striking example of hepatogenous stasis in the gallbladder With the 
bile from the liver a substance, methylene blue, is poured into the gall- 
bladder , the mucosa of the latter apparently cannot resorb the dye fast 
enough to cause its lapid disappearance, and so the dye stays there for 
days 

This expel iinental i esult supports the idea that something analogous 
happens in cases of maiked cholesterolemia, when the cholesterol con- 
tent of the bile is coi responding!} exaggerated Apparently due to the 
increased output of cholesterol by the liver, the mucosa of the gall- 
bladder becomes, so to speak, saturated with the lipoid substances which 
It has resorbed from the bile In such conditions, the cholesterol content 
of the bile m the gallbladder becomes gi eater and greater, and while 
the other bile constituents, those holding the cholesterol in solution, are 
being resorbed, the concentiation finalty may reach a point at which the 
cholesterol will crystallize out at the slightest provocation 

3 Berg, John Einleitungsvortrag zum Thema “Gallenstemleiden,” Arch f 
klm ir 126 329, 1923 

4 Halpert Bela Neue Wege in der Gallenblasenforschung, Med Khn 
20 408 and 1830 1924 
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In conclusion, we may say that the significance of the data obtained 
from the experiments with methylene blue on rabbits is manifold 

1 The data contribute expeiimental evidence that the bile does not, 
under ordinary conditions, leave the gallbladder through the cystic duct 

2 They furnish a striking example of stasis in the gallbladder for 
which the liver is responsible (hepatogenous stasis) 

3 In view of the possibility of creating conditions analogous to those 
described here for methylene blue, but with agents with more pro- 
nounced bactericidal action, they may indicate the road leading to a 
much desired goal, a successful chemotherap}'^ of the gallbladder 
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Interest in carcinoma of the lung and bionchi is gaming momen- 
tum if one may judge by the rapidly growing literature on this subject 
The nature of the disease is such as to compel the attention, and invite 
the contributions, of those concerned with several branches of medical 
science The internist, the surgeon, the ladiologist and the bionchos- 
copist each feels that it lies peculiarly within his field, while to the 
pathologist it presents certain as 3et unsolved problems that prove 
exceedingly attractive No other form of neoplastic disease is more 
intriguing from the standpoint of incidence than primal y carcinoma of 
the lung, for within a generation it appears to have become one of the 
common forms of malignant disease, instead of the rarity which it was 
believed to be at the beginning of the piesent centuiy Is this alteration 
m incidence real or only apparent'^ If it is real, and many competent 
pathologists are convinced that it is, what are the factors m the life of the 
time which have brought about such a change that one now sometimes 
sees the word “epidemic” figuratuely used m connection with this con- 
dition Answers to these questions will be of importance, also, m con- 
nection with the problems of malignant disease in general 

Recent lapid advances m thoracic surgerj’- challenge the internist and 
the clinical pathologist to diagnose carcinoma of the lung at a sufficiently 
early stage so that surgical intervention will be possible This is rarely 
accomplished, although the diagnosis is being made more and more fre- 
quently on the living patient rather than at autopsy The roentgen- 
ologist, aided by mtiabionchial use of radio-opaque substances, and 
the bionchoscopist, supported by microscopic biops}, aie at present the 
chief aids m seeming early diagnosis Thus from many sides ha^e 
arisen interests which have so augmented the liteiature of primary 
carcinoma of the lungs and bronchi that it is unusual to open a 
journal without finding some lefeience to this subject Many inteiest- 
mg repoits of cases of carcinoma of the lung are concealed under other 
titles For instance, Yokohata’s papei on microscopic metastases of 
cancer m the spleen contains desciiptions of four Apical cases of car- 
cinoma of the lung An annotated bibliography if complete would, 
alone, exceed the limits of this rcMew 



480 


ARCHIVES OF PATHOLOGY 


HISIORICAL A ore 

Of necessity, the eaily history of piimaiy caicinoma of the lung lies 
in obscurity The best historical suivey is that of J Wolft, who has 
leviewed lathei critically some of the earliei references Morgagni’s 
description of a case in 1761 is sometimes quoted as the eailiest gross 
account of piimaiy carcinoma of the lung It rests on slender evidence 
A man, 36 3 'eais of age, who had had blood-sti eaked sputum, a cough and 
pain in the chest, died on the seventh day of the disease “in consequence 
of his expectoiation being wholly suppiessed ” Bilateral pleural 
adhesions weie found, particularlj'^ Iieav}'' ovei the upper right side 
ante! 101 1} Heie a “cancel ous ulcei lay hid in the lungs the seat, 
perhaps, of an inveterate disease” A polypoid mass in the right 
ventricle provided a possible explanation of pulmonary infarction 
A second obseivation made on a woman 40 years of age, who had a 
large tumor of the heel, ceitainl}' had to do with metastatic saicoina of 
the lungs A case obsei ved by van Swieten, in which the upper poi tion 
of the right lung of a man 50 years old was scirrhous, may well have 
been pulmonaij'^ caicinoma, although esophageal carcinoma could not be 
definitel}'- excluded 

The term “phthisic cancereuse” was used by seveial writeis befoie 
1810, but then desciiptions left uncertainty as to the primary neoplastic 
nature of the conditions described In that year Bayle, under this same 
name, described thiee cases The first was that of a man, 55 years old, 
who was attacked with dyspnea and a dry cough and had a mucopurulent 
sputum with hemoptysis The duration of the disease was eighteen 
months A soft, fluctuating turaoi finally appeared above the right 
clavicle At dissection, both lungs were found to contain numerous 
tumors of lounded foim and of a laidhke consistency Although other 
primar}'- giowths were not found m the bod}^ the description of the 
tumois in the lung suggests that they may have been metastases Bayle’s 
second case, in which numerous encephaloid tumors were found in the 
lungs of a man 35 years of age, who had suftered amputation of the 
aim foi a lapidly glowing tuinoi, was certainly an example of pulmon- 
ary metastasis The thud case was that of a man, aged 72 whose 
illness was thought to be of but six weeks’ duration Pam in the 
chest and epigastrium, cough, white opaque sputum, obstipation, enlaige- 
ment of the liver and three small hard movable bodies in the epigastrium 
and the right hypochondrium were the symptoms At dissection, the 
root of the left lung was found to be occupied by a shining, white, 
medullary mass In this and in the lung itself, tuberculous areas could 
be distinguished from those Avhich were cancel ous The pieseiice of 
numerous laige metastases in the liver lendeied doubtful the primary 
nature of this case which might have been a bionchiogemc carcinoma 
so fai as the description of the lung itself is concerned 
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William Stokes, in 1837, stated that cancerous disease of the lung 
was to be encountered in two forms In the first, a degeneiation of the 
lung occurred so that it was transfoimed into a cancerous mass without 
any tumor being produced In the second, the scirrhous or encephaloid 
matter formed a tumor which was at first external to the lung, but ulti- 
mately displaced it He recognized the great variety of physical 
manifestations which an intrathoracic mass of the second type could 
produce through displacement of the lung, compression of the esophagus, 
trachea or bronchi, or the obliteration of the subclavian or carotid arteries 
or of the innominate vein Later, in 1842, he collected and analyzed 
a group of cases of malignant disease of the lung, paitly from his 
own expel lence and partly from the liteiature, including the important 
case of Graves, which was the first in which a careful physical examina- 
tion was Gained out In this paper, Stokes discriminated between nine 
different types of thoracic cancer and noted the combination of that con- 
dition with empyema, with pulmonary gangrene, with bronchiectasis 
and with bronchitis Although obviously secondaiy carcinoma is con- 
fused with possibly pnmaiy cancel among the cases quoted, sound 
clinical observations were made and important piinciples were formu- 
lated These may be illustrated by quoting from a long list of con- 
clusions 

That dysphagia, tracheal stridor, feebleness of one pulse, difference of respir- 
atory murmur from pressure on the bronchial tube, displacement of the dia- 
phragm and dilatation of the heart may occur 

That the following symptoms are important as indicative of this disease pain 
of a continued kind, a varicose state of the veins in the neck, thorax, and abdo- 
men, oedema of one extremity, rapid formation of external tumors of a cancer- 
ous character, expectoration similar m appearance to currant jelly, resistance of 
symptoms to ordinary treatment 

These early obseivations weie followed by a constantly^ increasing 
number of leports of cases The development of histopathology led to 
analyses based on the types of cells that characterize the structure of 
the growths and to classification according to histogenesis Thus, near 
the end of the century, the important studies of Kurt Wolf and of 
Passler collected the available cases Reinhard had found twenty-five 
cases in 1878 while Wolf listed thirty'-one in 1895 Not all of these 
u ere microscopically verified In 1891, Werner could find but nine fully 
\eiified cases, but in 1896 Passler listed seventy which he believed to 
be authentic Adlei’s monographic work published in 1911 was based 
on 374 cases of caicinoma of the lung and 80 cases of sarcoma, but here, 
again, some cases were admitted without microscopic veiification and 
others in regard to the primary nature of which serious doubt must be 
entertained 
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In moie lecent 3eais, the great appaient inciease in the numbei of 
cases of piimai) caicmoma of the lung has stimulated statistical study 
and speculation as to the etiologic factors The tumois of the lungs 
of the Schneebeig miners have been reconsideied Much attention 
has been given to the possible effect of pandemic influenza as a cause 
of mci eased incidence The past ten years have been characterized 
by a leahzation of the gieat fiequency of piimai}'' carcinoma 
of the lung and of the impoitance of this localization in connection 
with the whole pioblem of cancel 

INCIDENCE 

Ivhcicnt Weakness of Most Statistical Studies — As is tiue of all 
cancel statistics, those dealing with piiniary carcinoma of the lungs and 
bronchi are of value only to the extent that the material units have been 
critically selected The authenticity of the individual case is the ciucial 
test Obviousty, only those reputed examples of primary carcinoma of 
the lung are of value on which a complete autopsy has been done Cei- 
tamly, too, there must be micioscopic verification of each case, if lesults 
aie to be fully accepted Routine microscopic examination reveals 
many eriors m the conclusions of even the most expeiienced gross 
pathologists Doubtful cases should be excluded fiom collected senes 
Foi instance, a patient with massive infiltration of the mediastinum and 
root of a lung and a small hard nodule of the same type of carcinoma 
in the thyroid is moie apt to have a piimaiy carcinoma of the thyroid 
than a primaiy bi onchiogemc caicmoma Also, those examples m 
which multiple separate masses of caicmoma aie found m both lungs 
and primary carcinoma is not obseived elsewhere, aie best mteipreted 
as instances of hidden primaries Eveiy experienced piosectoi can 
recall autopsies in which painstaking seaich failed to disclose a piimaiy 
site of malignant growth although abundant secondaiies were present 
111 the lungs or the liver The micioscope might hai’^e shown in such 
cadavers a small aiea of long standing malignancy in the 
prostate, breast, thyroid oi elsewheie Cases are encounteied, too, in 
1 egai d to which positive conclusions cannot be drawn even with thorough 
microscopic study In the desire to have extensive senes of cases to 
lepoit these and other eriors have been allowed to become both frequent 
and obvious in many of the collected senes In studies which are only 
statistical, the leadei is at a loss to know how cntical the compiler 
may have been in selecting his ongmal units There is still need for 
statistical studies based on carefully selected and fully authenticated 
cases of carcinoma of the lung 

Spontaneous Occuiicnce m Animals — Primary neoplasms of the 
lungs and bronchi have been numeiously reported as discoveied in the 
lower animals, in a wide range of genera Many of these tumors were 
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not well studied, so that there is doubt as to the primal} cancerous natuie 
of some which have been so classified Those interested in the wide 
occurrence of neoplasms of the lung in general will find much of interest 
m the compilations of Fox and Sticker Fox found only 4 primaiy 
tumois of the lung among 34 neoplasms discoiered in 2,533 wild animals 
dying in captivity on which he made autopsies These occurred in the 
musky loiikeet, Malayan civet and labbit-eaied bandicoot Sticker 
found 30 cases of piimary cancer of the lung among 1,026 instances 
of primal y cancer of all organs occuiiing in domestic animals 

Fuchs, in 1886, described what he believed to be a primary bionchial 
carcinoma of the cat Both lungs weie involved in a nodular mannei , 
the micioscopic pictuie was that of a mucin-pi oducing, cylindnc-cell 
adenocarcinoma and there w^ere metastases to the bronchial and axillary 
nodes Diffusely mfiltiating carcinoma of the lung of the cat was 
described also by Kitt, and Sticker found the lung to be the site of 3 
of the 21 instances of primary carcinoma that he listed foi this 
animal 

In the dog. Sticker found 10 malignant neoplasms of the lung in 
766 autopsies The earliest recognition of primaiy caicinoma of the 
lung in this animal appears to have been that of Johne (1880), although 
he did not give a detailed histologic description A carcinoma 
made up of laige cyhndnc cells in a lowei lobe of a lung of a dog was 
leported by Seigeit Metastases were not found A similar neoplasm 
was described by Lienaux, while the mucinous carcinoma of the lung 
repoited by Rieiel was thought to have had its origin from the flattened 
alveolar epithelium and to have undergone a secondary mucinous degen- 
eration 

Few lepoits of primary carcinoma of the lung in cattle are to be 
found m the literatuie Sticker was able to collect but thiee cases 
and these weie of uncertain value 

Piimaiy caicinoma of the lung m horses has been described several 
times (literatuie leviewed by J Wolff) Grammlich’s case showed a 
left bionchus broken through by the neoplasm 

Wolff was able to collect thiee piobably piimaiy epithelial neoplasms 
of the lungs of sheep One of these, that of Ebei, is of special interest 
because of the diagnosis of “adenoma prolifeium papillare,” suggesting 
that It might have been similar to the neoplasms which aie common in 
mice It w'as believed, howevei, to have had its origin in the mucous 
glands of the bionchial wMl Atipical, but nonmetastasizing, epithelial 
piolifeiations, which were chiefly of alveolar oiigin, occurred in the lungs 
of sheep sufteimg fiom the South Afiican disease called “jagziekte” 
(Cow dry) These were often extensive and presented a definite adeno- 
matous appearance An annular bronchial pol} adenoma of unknown 
causation was desciibed m the sheep by Ball 
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In the labbit, as in the giunea-pig, caicinoina of the lung must be 
raie indeed, considenng the large number of these animals which are 
examined m vaiious laboi atones in which the piesence of a neoplasm 
would aiouse inteiest Wolft was able to collect but two examples for 
the labbit One of these was desciibed as a “carcinoma simplex,” the 
other as an "epithelioma ” He listed a single “adenoma” as the onlj 
primar} epithelial neoplasm of tlie lung of the guinea-pig reported up 
to the time of his study Appaiently the rat is also relatively free from 
spontaneous pulmonaij' caicinoma In connection with the examina- 
tion of rats foi the plague at San Francisco, McCoy did not find one with 
tumor of the lung, although 103 with other tumors weie discovered 
Piimaiy epithelial tumois of the lungs of mice ha\e attracted atten- 
tion The first of these was desciibed by Livingood in 1896 A small 
white boss, about 5 mm in diametei, was found pi ejecting from the 
surface of the lung Microscopically, this small mass was thought to 
present the appearance of an adenocarcinoma, and at one point it could 
be seen to aiise from wuthin a bionchus, growing as a papilloma within 
Its lumen but bieakmg through the wall of the bronchus and dispersing 
in the suriounding tissue Haaiund e\udently saw the same type of 
growdh m 1905 Tyzzei desciibed a numbei of such tumois in detail in 
the followung two yeais Among about 800 mice lie found 16 wuth 
spontaneous primal y neoplasms and 12 of these had wdtat might be 
termed “papillary cystadenomas” of the lungs In onl} one instance 
w'as the tumoi large enough to mteifeie wuth function An encysted 
wmrm w'as present in one lung, but it was not in lelationship to the 
tumoi All of these tumois corresponded to a single type, but wuth 
minor variations They w'^eie all situated at the peripheiy of the lung 
and were covered externally b}' pleura and consisted essentially of 
irregulai folds and processes of supporting tissue coveicd by epithelium 
Some were moie cystic, and olheis moie compiessed, than the general 
t3i'pe These growths seemed to be piimaiily independent of the 
bronchi, but this point could not be definitely determined in each 
instance While multiple nodules w’-crc found in some cases, proof of 
metastases was lacking Nevertheless, the extension of the tumor into 
the bionchi. in tw'o instances was taken to indicate the malignant 
charactei of this t}pe of giowdh Haaiund subsequently examined 30 
nodules in the lungs of 19 mice Most of these were small 
adenomatous nodules and did not exhibit signs of actne giowth Some 
however, invaded the suiiounding lung tissue and the lumma of the 
bronchi and of the blood vessels One nodule composed of squamous 
cells was found The theory was advanced that the adenomatous nodules 
might have developed at the sites of eailier infarcts due to nematodes 
This w'as based on the distribution of the lesions and could not be 
definitely proved, but was an attractive suggestion, foi such verminous 
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infarcts were found in corresponding areas of the lung Tyzzer added 
four or five examples of the epidermoid type, m a later report, which 
included also his earlier cases of the type of cystadenoma, making a 
total of 52 neoplasms of the lung in a series of 83 tumors At about 
the same time, Jobhng studied 9 primary tumors of the lungs occurring 
in 8 mice All of these animals had neoplasms of other types elsewhere 
All of the tumors of the lung were more or less adenomatous, some 
being more medullary than others Some were in apparent relationship 
to bronchioles Metastases weie not found, but there was evidence of 
invasive growth 

In the first 6,000 mice autopsied from Miss Slye’s stock (Slye, 
Holmes and Wells), 160 mice were found with nodules in the lungs 
that might fairly be classed as tumors Twenty of these were classified 
as highly malignant on the basis of their pronounced heteroplastic char- 
acter with evidence of active mfiltiation and the production of secondary 
growths elsewhere in the lung The investigators concluded that these 
tumors of the lungs might have arisen from either alveolar or bronchial 
epithelium, and that ordinarily the origin of the gi owth cannot be deter- 
mined from the character of the epithelium For the common papillary 
type, the term “papillary adenoma” was consideied more appiopriate 
than “papillary cyst-adenoma” The epideimoid type, examples of 
which were described by Tyzzer and Haalund, was not repiesented in 
this mateiial Evidence was not found to support the contention that 
such nodules develop at the site of infarcts produced by nematodes 
Of importance, as conclusively demonstrating the malignant nature of 
certain of these growths, was the discovery of metastases outside of 
the lung in four instances , to the mediastinal lymph nodes, the chest 
wall, the diaphragm and the kidney 

Growths of this type, but usually without highly malignant charac- 
teristics, are frequently encountered Those attempting the production 
of pulmonary neoplasms in mice by insufflation of tar and by other 
experimental methods must recognize the incidence of spontaneous 
occurrence (Block and Dreifuss) Bonne found them in both tarred 
and untaired animals He stressed the evidence of origin on the 
basis of an old pneumonia, for it appeared to him that such tumois 
aiose in an area altered by pneumonia and that latei the pneumonia 
completely resolved but the tumoi continued to grow 

Thus, a survey of the spontaneous occurience of primary epithelial 
neoplasms in the lungs of lower animals shows that only in reference 
to mice have theie been detailed studies of a considerable number of 
such neoplasms The t}pical form in this animal is entirely different 
from the form usual in man The one described for the sheep by 
Eber was probabl} of the same type as that found in mice It is 
especial!} striking that tumors in mice arise almost exclusively in the 
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penpheiy of the lung while in man a growth ladiating fiom the hilum 
IS the moie common It is also evident that a consideiable numbei of 
iiritative factois aie concerned with the pioduction in lowei animals 
of at 3 ''pical giowths in the lungs which often have some, but not all, 
of the characteristics of tiue malignant blastomas 

General Incidence in Man — The only impoitant statistical evidence 
in legard to the incidence of piimaiy caicinoma in man is that based 
on expel lence in autopsies Clinical diagnoses and mortalit} 
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returns aie alike too unceitain to be woith consideiing The impiove- 
ment in the clinical diagnosis of neoplasms of the lung, observable in the 
past five years, presages a time when such diagnoses will, howevei, be 
sufficiently accurate to be of value 

Table 1 includes the moie important statistical studies The airange- 
ment is chronologic so fai as is possible Some overlapping of the 
}eais, of course, occuis The final year of each leport deteimines its 
position in the table Some repetitions of data also occui, for successive 
workeis m one laboratoiy have each incoiporated at times data 
pieviously used 
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This IS not the place to discuss the worth of existing statistics of 
cancer So many variable factors influence the segregation of human 
material, as Wells has pointed out, that differences are hound to arise 
in statistical evidence gathered from various sources The best evidence 
at our disposal, however, indicates that, at present, m Europe and in 
America, primary carcinoma of the lungs and bronchi is found in about 
0 5 per cent of all autopsies and in about 5 per cent of all deaths from 
carcinoma 

The Ti end of the General Incidence — ^Reference to table 1 will show 
that there has been a change in the apparent incidence of carcinoma 
of the lung Prior to 1900, the peicentage of incidence of carcinoma 
of the lung at autopsy ranged between 0057 per cent (Reinhard) and 
0428 per cent (Wolf) The liighei figuie was not approached by any 
othei study, yet it is below the probable percentage of incidence at the 
piesent time, while the lower figuie is about one tenth of the present 
percentage This tiend has been lecognized b}" practically all who have 
compiled statistics on this subject since 1900 There is some evidence 
to show that this apparent increase may have leached a fixed high level 
or may have fallen off slightly The expeiience of the next ten years 
should settle this point A summation of statistics by periods compiled 
by Brunn gave the following result 

From 1872 to 1898, 382,671 autopsies yielded 159 cases of primary 
pulmonary carcinoma, oi 0 04 per cent 

From 1898 to 1916, 192,271 autopsies included 488 cases of primary 
pulmonaiy carcinoma, or 0 24 per cent 

From 1916 to 1924, 33,308 autopsies showed 71 cases of 
piimaiy pulmonary carcinoma, or 0 21 per cent 

The grouping of these cases, made necessaiy by the use of statistics 
fiom various sources, fails to show that it was about the year 1910 
that the sharpest rise in incidence occurred 

There can be no question of the apparent inciease in the incidence of 
this condition as shown by the statistics of autopsies, but there is a 
serious question whether or not this represents an actual increase Here 
opinions differ widely (Stahehn, Holzei, Kikuth, Berblmger, Breck- 
woldt, Briese, Fried and many others) Ewing thinks that the increase 
in attention to the disease has augmented the number of cases of it recog- 
nized There can be no doubt that this is an important factor, especially 
as regards reports of isolated cases The same factor may operate also 
m large autopsy services in which loutine micioscopic control is not 
carried out The knowledge of the fiequency of bronchial carcinoma 
may lead to that diagnosis being made when in ieaht> the neoplasm of 
the lung IS secondary to some hidden primar}^ growth for which no 
adequate seaich has been made In this connection, Stahehn pointed out 
that statistics of autopsies aie based too often on diagnoses and not on 
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objective obseivations , and, fuithei, that diagnoses of caicinoma of 
the lung made at autopsies are largely institutional diagnoses, and that a 
knowledge of the diagnostic ^alue of the x-ray and the use of it causes 
physicians sen mg homes to send a largei pioportion of patients with 
obscure conditions of the chest into hospitals than was formeily the 
case 

The factois which have hi ought about the statistical increase in the 
incidence of carcinoma in geneial, such as the shifting distribution of 
ages m the population, also influence in the same mannei the incidence 
of the condition under discussion It is lather striking that the propor- 
tion of cases of carcinoma of the lung m all cases of carcinoma luns, in 
practicall} all statistics, at about ten times the pioportion of cases of 
caicinoma of the lung found at all autopsies Thus the inciease in the 
numbei of cases of caicinoma of the lung cannot be explained by the 
increase in the incidence of caicinoma in general, although influenced 
by It 

If the inciease in the number of cases of carcinoma of the lung is 
onl} apparent, what were the uniecognized cases of caicinoma of the 
lung called at autopsy thiit} and forty jears ago^ Some maj have 
been called metastatic neoplasms and others, chionic or fibrocaseous 
pneumonia One can be certain that main weie called sarcomas 
Caicinoma of a lelatnely undifteientiated type of cell has often passed 
as small round-cell sarcoma, and areas of spindle cells are 
frequently seen m bionchiogeiuc carcinoma (Ewing) As the number 
of cases of carcinoma of the lung mci eased, the numbei of cases of 
piimaiy sarcoma of the lung decreased, but tlie total number of cases 
of sarcoma was not gicat enough to explain, alone, the changing 
incidence 

Thus one might conclude that the mcicdse m the number of cases 
of pulmonary carcinoma may be due only to an alteration in the character 
of our statistics (Filed) If, however, one tabulates the statistics of 
successive periods m the same institution and that one m which there 
is continuity of diagnostic standards and often even of personnel, and 
finds there an inciease m the incidence of caicinoma of the lung, one 
must give the inciease moie serious consideiation The statistics of 
nine institutions are piesented m this manner m table 2 I can illustiate 
the method by lefeience to the lesults at the University of Michigan, 
although I lealize that here the total numbei of cases was so small 
that the effect of chance distribution could haidly be excluded In the 
first 1,000 autopsies, only one case of caicinoma of the lung was 
found (01 per cent) In the second 1,000 autopsies, 5 were noted 
(0 5 pel cent) In the first 450 cases of the thud 1,000 there have been 
4 examples (0 8 per cent) Eveiy autopsy in the senes was carefully 
controlled by complete microscopic study and the diiectorslnp of the 
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laboialoi> (held by Aldred S Waithin) lemained constant thioughout 
the peiiod repiesented Any variable factoi must have been inheient 
in the mateiial itself, either thioiigh uneven segregation of the patients 
in the hospital oi through an increase in the nuinbei of cases of car- 
cinoma of the lung I am suie that equally well conti oiled evidence is 
available from othei institutions included oi not included in table 2 
It seems impossible to reach a conclusion on this question at the pi es- 
ent time Sound judgment lests the decision about as expiessed by 
Wells 


Table 2 — '1 he I no casing Incidence of Caitinovia of the Lung in 
Pat ticnlai Institution <; 




Percentage of 

Percentage of 
Carcinoma of 



Oarcinoma of 

Lung in 



Lung in All 

All T> pes 

Compiler and Institution 

Period 

Autopsies 

of Oarcinoma 

Heinh ird (Dresden), Wolf (Dresden) 

1E32-1S7G 

0 067 


lS7~-16Sf 

0 21 



18S5-18!>1 

0 42S 


Kikutli (Hamburg-Eppendorf) 

lSEt>-lE9<i 

0 07 



1900-1911 

0 39 



1912-1923 

0 7— (?) 


Breckvoldt (Barmbeck-Hamburg) 

1911-1919 

0 30 

37 

1920-1926 

0 39 

27 

Soyfarth (LciprJg) 

1900-1900 


51 


1907 1913 


083 


1914-1018 


U23 


1910-1923 


8 73 


1st half 1921 


15 5 

Stnhelin (Basel) 

1900-1011 

020 


1912-1914 

0 60 



1913-1023 

003 



1924 

007 


Holzcr (Prague) 

1895-1901 

0 07 

104 

1905-1914 

019 

2 SO 


1916-1921 

0 47 

0 09 

Barron (Mayo) 

1890-1911 

00 


1912-1918 

02 



1019-1921 

09 


4ssmann (Ijeip23g) 

1900-1900 

007 

5 01 


1907-1913 

09 

088 

r 

1914-1018 

101 

11 23 


1919-1922 

1 54 

9 17 

Weller (University of Michigan) 

Autopsies 




1-1,000 

01 



1,000-2 000 

05 



2,001-2,450 

08 



There seems to be little doubt that primarj^ cancer of the lung is now a more 
common disease in Europe and America than it was even ten or fifteen years 
ago Perhaps there are changes in the incidence of cancer, independent of 

the increased age level of the population I am not by any means sure 

that changes of habits and occupations may not be having some influence on the 
incidence of cancer 

If one grants for the time being that the inciease in the incidence is 
in part real, possible factors which may be concerned in this increase 
will be considered under the head of “Etiology ” 

Incidence Accoidmg to Sex — Bieckwoldt, summarizing sixteen of 
the more recently reported series of cases of piimary carcinoma of the 
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lungs, found that 807 cases occuxied in men and 280 in women This 
corresponds to a latio of 2 8 1 None of the compileis of the sixteen 
senes found a pi eponderance of cases in Avomen CA^en m relatively small 
senes, and onl} one (Marchesani) found an equal inA'^oh'^ement of the 
tAvo sexes In 1913, I collected from the literature and studied a group 
of eighty-scA^en cases of micioscopicall}'^ A'^eiified primary carcinoma 
of the laigei bronchi ScA’^enty of the eighty-scA'-en AA'eie in men Due 
alloAvance haAung been made foi some preponderance m the number of 
male patients in the hospitals from AAdnch many of the statistics are 
derived, it is deal that primary caicinoma of the lungs is about three 
times as frequent in men as in AAomen It hkcAA'ise plays a more 
important role m men than in Avomen AAdien compared Avith carcinoma 
at othei sites Lubaisch found in a series of 86,216 repoits of autopsies 
collected fiom all Geimaii} that caicinoma of the lung comprised 8 pei 
cent of all cases of caicinoma in men and only 2 57 per cent of all cases 
in Avomen Furthei studies of .great interest can be undertaken to 
discover Avhether this predisposition for a guen sex is equally CAndent 
in all types of carcinoma of the lung 

Incidence Accaidtng to Age — When, m 1913, I plotted the incidence 
of eight} -five cases of primary caicinoma of the largei bronchi accord- 
ing to the ages of the persons involved, I found the highest point of 
the curve m the age period from 56 to 60 This highest point represented 
seventeen cases A subsequent study of 1,100 microscopically verified 
cases of operable caicinoma m general shoAved that Avhen the cun^e 
of incidence of this material AA-^as collected for the constantly declining 
population of aged peisons its apex fell in the quinquennium from 58 to 
62 From this, it foIIoAved that the incidence of bronchial carcinoma 
according to age AA'as m close acceid AAith that of caicinoma in general 

The larger statistical studies of more recent years reached sub- 
stantially the same result Holzer found his cases distributed in periods 
as f olloAVS from 20 to 30 years, 1 , from 30 to 40 years, 10 , from 40 
to 50 years, 18, from 50 to 60 years, 30, from 60 to 70 years, 12, and 
from 70 to 80 yeai s, 5 

BreckAA^oldt found 30 of 47 cases in the period from 50 to 70, Avith 
15 cases in each decade The cases analyzed by Kikuth Avere grouped 
m periods as folloAvs from 20 to 29 years, 7, from 30 to 39 years, 18, 
from 40 to 49 3 eais, 49, from 50 to 59 years, 77, from 60 to 69 years, 
60, from 70 to 79 years, 30, and at 80 years and over, 5 

In Brunn’s grouping of collected cases by tAA^enty-yeai age periods, 
the results were from 1 to 20 years, 7 cases , from 20 to 40 years, 60 
cases , from 40 to 60 years, 361 cases , from 60 to 80 years, 144 cases, 
and at 80 years and ovei , 4 cases 

To all of these larger senes many microscopically um^erified cases 
Avere admitted While most cases of carcinoma of the lung occur at 
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the “cancel age,” occasionally cases are seen in the exti ernes of life, 
and apparently in about the same relative fieqtiency as cancel of the 
stomach, the uteuis and the breast 

Incidence Accoidmg to Occupation — Pulmonaiy caicmoma affords 
111 the “Schneebeig lung-cancer” what is probably the most extia- 
oidmary and at the same time the least understood of all the associa- 
tions which have been discoveied to exist between occupation and 
the incidence of neoplasms Foi centuiies it has been known (liteiatuie 
reviewed by Hartwig and Hesse , Arnstem , Uhhg , Rostoski, Satipe and 
Schmorl and otheis) that a considerable propoition of the undeigiound 
woikeis 111 the cobalt mines of the Schneeberg distiict in Saxony have, 
111 each geneiation, died m middle life from some pulmonaiy disease 
The hteiatuie on this condition begins at least as eaily as 1500 The 
pictuie of the disease seems not to have varied through the centuiies, 
being characteiized by cough, mucoid, mucopuiulent or bloody sputum, 
progressively inci easing dyspnea , loss of weight and strength , tendency 
to sweating , boring pain m chest oi back, and death after a vaiying period 
of incapacity Theie is no way of ascei taming what pioportion of those 
working developed this condition From local recoids, howevei, it 
appears that duiing the latter part of the nineteenth century, when from 
500 to 600 men weie employed in the mines, the number invalided oi 
dying from cancer of the lung vaiied from none to sixteen pei year 
(Ulilig) Fiom 1907 to 1911, local death legisteis gave diseases of 
the lungs as the cause of 44 per cent of all the deaths of miners (Arn- 
stein) These must have been minimal figures since there practically 
were not any autopsies In recent yeais the numbei employed has 
greatly decreased but there is now more accurate information as to 
the incidence of the condition m question In the course of the official 
investigation (three and a quaiter years) which foimed the basis of 
the studies of Thiele, Schmoil, Rostoski and Saupe, 154 miners weie 
studied by the methods of modern clinical diagnosis, including roent- 
genoscopy During this same period, twenty-one of these died and foi 
thirteen a diagnosis of carcinoma of the lung was established by autopsy, 
that IS, for 62 per cent For two of the eight on whom autopsies were 
not made, the diagnosis of caicmoma of the lung was considered highly 
piobable When these aie included the peicentage becomes 71 Two of 
those in whom carcinoma was found at autopsy had not worked in the 
mines for many years, although at an earlier period one had been so 
employed for ten years and the other for seventeen If these two are 
excluded as not being ‘miners,’ together with the two whose cases were 
not verified by autopsy, there still remain 52 per cent of all the miners 
examined, whose deaths are chargeable to carcinoma of the lung 
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In the course of the same investigation, 362 persons of the same 
districts, but not employed in the mines, weie examined without the 
finding of a single example of carcinoma of the lung 

“Schneeberg lung tumor’ was incoi recti} interpreted as to its neo- 
plastic type foi many years, for the earhei woikers believed it to be a 
“saicoma,” “1} mphosarcoma” or “lymphosarcoma fibromatodes,” being 
governed by the same eiioi that has occurred so frequentl} e\en in 
lecent years in connection with the undifferentiated t}pe of caicinoma 
of the lung Loid, even in 1925 continued to class the Schneeberg 
tumor as lymphosarcoma One of the cases studied by Ainstem was a 
squamous cell*caicmoma, which left no doubt as to its epithelial chai- 
actei Of the 21 cases examined post mortem which Schmorl found 
available foi stud}, the condition occuned on the left side in twelve 
and on the light side in nine In twelve cases, caicinoma of squamous 
cell t}'pe vas found, in seven of which it w^as cornifying Six cases 
rveie of the type of a lelatnely undifferentiated carcinoma simplex 

Schmorl concluded as a result of the investigation wuth wdiich he was 
associated that cancer of the lung is still endemic in the Schneeberg dis- 
trict, that the condition is one of true epithelial neoplasia, and that it 
occurs only in the miners themselves or m those in the most intimate 
contact with the products of the mines fThe vanous theories as to 
the etiology of this condition arc discussed in the appropriate section 
under the head “Etiolog}'' ”) 

Adequate study has not been made as to the general influence of 
occupation on the incidence of carcinoma of the lung Seyfarth noted 
that It IS almost exclusively a disease of laborers and handworkers, 
occurring wuth special frequency among cigar makers, metal workers, 
type setteis and punters Five of Kikuth’s 246 cases were in cigar 
makeis To this list Maichesani and others have added cases in coal 
miners and coal mine iaboieis, sand stone workeis, felters, etc One 
can pick out from the lists of cases in peisons of knowm occupation 
those wdiich may be of significance, but at present a method of evaluat- 
ing such isolated observations has not been devised Such cases as 
that leported by Boyd m a bottle-blowor or those described by Beck, 
Georgi and Wolf in blacksmiths, by Handfoid in a colliei, by Geipel in 
a cigar maker, by Scott in a chemist in a smelter, by Bryan in a laborer 
m a smelter, by Kikuth in a chemist, by Fuller in a laborer in a gas wmrks 
and by Gutzeit in a glass maker may well be of significance Klotz 
found that most of the tw^enty-foui cases of w'hich he had personal 
knowdedge occurred in members of the laboring class engaged in diverse 
occupations One w^as in a miner, two were in glass workers and another 
w as in a metal polisher One gains the impression that such laborers 
and artisans are especially predisposed, and that members of the learned 
professions are relatively immune in respect to carcinoma of the lung 
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ETIOLOGY 

It IS not possible to aiiange an ideal classification to include all 
of the possibly predisposing factois which have been thought to influence 
the oceuiience of piiinar} carcinoma of the lung In a lather rough 
wa>, those which have been suggested may be giouped under the fol- 
lowing five heads tubeiculosis , mechanical tiauma, acute and chionic 
infections, fibioid pneumonia and bronchiectasis, of bacteual origin, 
chronic nutation, chemical, mechanical, theimal and ladioactive, and 
intiinsic predisposition 

1 libel culosi <; — This condition should be given separate consideration, 
because it was eai 1} considered the chief etiologic factor, and Ewing still 
states that such is the case Ihis belief was established by Wolf’s senes 
in which 13 of 31 cases •\\eie associated with tubeiculosis and has been 
kept alive by occasional examples of squamous cell carcinoma 
arising m bronchiectatic cavities associated with chronic ptil- 
monar)' tuberculosis, such as the eaily observation of Fnedlander, and 
by other examples of the coincidence of the two conditions A rathei 
impressive list of examples of the latter type could be compiled fiom 
the literature (reviewed by Kikuth), but it must be borne in mind that 
two conditions which arc so common must often be concomitant without 
implying a causal relationship It is significant that carcinoma of the 
lung appears to be increasing at a time when pulmonary tuberculosis 
is decreasing throughout the civilized woild Kikuth found tuberculosis 
mentioned but 22 times in his series of lepoits of 246 cases of primary 
carcinoma of the lung This is roughly in accord with the known 
incidence of tuberculosis m unselected series Kikuth felt that tubei- 
culosis plays a small role, if any, in determining a malignant pulmonaiy 
condition, occupying m this respect exactly the same position as a con- 
siderable number of other chronic inflammatoiy diseases This is the 
prevailing opinion at the present time 

External Mechanical Tiauma — Aufiecht considered severe trauma 
which “does not pioduce laceration of the pulmonaiy tissue, but only 
molecular disturbances of an unknown chaiacter” to be an important 
immediate cause of pulmonary carcinoma Four cases which he had 
seen were preceded by grave tiauma One woman died of carcinoma of 
the right lung sixteen months after falling from a ladder and striking 
the right side of the chest A man accidently leceived the full weight 
of a beam, which he was assisting in lifting, on his left shoulder Two 
years later he died of diffuse carcinoma of the upper lobe of the left 
lung Georgi’s blacksmith was hit on the chest by a heavy mass of iron 
The third patient described by Scott and Forman had suffered severe 
contusions of the chest when caught in a belt The carcinoma, however, 
developed on the opposite side In Barron’s fifth case the patient gave 
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a histoiy of a fall fiom a ladder, striking the chest on a plank, shortly 
befoie the onset of pulmonaiy symptoms Similai examples are to be 
found heie and theie throughout the liteiature (Hmteistoissen, Hand- 
ford) but they aie so few that one must conclude, contiary to Aufrecht, 
that a single episode of external mechanical tiauma is practically not 
of impoitance m detei mining caicinoma of the lung 

Actite and Clnomc Infectwns Fthtoid Pneumonia and Bioncliiec- 
tasts, of Bacteiial Oitgin — The appaient use m incidence of malignant 
pulmonaiy conditions following the gi eat influenza epidemic of 1919- 
1920 attiacted attention to a possible causal relationship between the two 
conditions Meyei does not hesitate to explain his case thus As will 
be pointed out undei the head “Histogenesis,” metaplasia of the bron- 
ciiial epithelium to the squamous cell t3'pe is an undoubted foreuinner 
of bionchial carcinoma in certain cases Mittasch, Askanazy and 
otheis have found such changes in cases of influenza, but Koop- 
mann did not find a single case of epithelial metaplasia or of atypical 
prohfeiation in a lelatively large senes Whatever effect influenza may 
ha^e would seem, theiefoie, to depend on chronic inflammator)’’ proc- 
esses, residual to the sequelae of influenza, lathei than on influenza 
itself Nevertheless, as I know fiom personal experience, it is the 
custom in certain European institutes to assign the apparent increase 
in the numbei of cases of carcinoma of the lung to this one case 
Theie is good evidence to show that its effect cannot be very weighty 
Kikuth found reference to a preceding influenza in only 21 of 246 
reports of cases of caicinoma, and in these the interval of time inter- 
vening varied fiom three months to ten yeais and ovei The literature 
dealing with this question is concise!)' revien ed by Hueper He pointed 
out that no similar incicase was noted aftei the pandemic influenza of 
1889-1894, that the piesent tiend of inciease was aheady apparent befoie 
1919-1920, that even the most enthusiastic advocates are unable to show 
any considerable incidence of “influenza” foi then cases of caicinoma of 
the lung, and finally that the contiast between the two conditions in 
respect to incidence according to sex is an inqjortant objection to this 
theory 

The sequelae of influenza, hoivever, so far as they bring about 
bronchiectasis or chionic fibroid pneumonia, aie of impoitance There 
are many examples of caicinoma of squamous cell type, arising 
m bronchiectatic cavities, a few in supposed syphilitic scars (Ziemssen) 
and several in areas of fibiosis The writer has seen caicinoma of the 
lung in association with chi omc fibroid pneumonia m which the transition 
pictures between the regenerated bronchiolar epithelium (cells 
of Tripier) and undoubted neoplasm did not leave any question of the 
origin of the malignant process in the area of induration Such chronic 
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inflammatoiy conditions as aie accompanied by metaplasia or excessive 
regeneration must be included among the predisposing factois 

Chionic hiitation, Mechanical, Chemical, Theimal and Radtoachve 
— In considering this gioup of factois, which have assumed great 
impoitance m the last few yeais, attention must first be diiected to two 
lines of eiidence which aie instinctive in then beaiing on the whole 
pioblem The fiist of these has to do with the many theories which 
have been advanced to explain the etiology of the carcinoma of the 
lung in the miners of the Schneebeig The theoiies show how com- 
plex, in leality, is an industrial hazaid which appeals to be of lelatively 
simple solution What envii onmental factoi piedisposes the Schneeberg 
mineis to carcinoma of the lung? This subject has lecently been 
thoroughly leviewed by Rostoski, Saupe and Schmoil In pait, these 
mines are damp and show abundant giowth of both microscopic and 
laiger fungi The men aie compelled to climb up and down ladders 
foi considerable distances, in some instances foi as much as a thousand 
feet In the haidei lock, where drilling is necessary, a fine stone dust is 
produced in quantity The oie contains iron, bismuth, tin, zinc, lead, 
manganese, uianium, cobalt and nickel, chiefly in combination with 
sulphur and aisenic The ore is also ladioactive Thus the situation 
afifords the possibility of mechanically initating stone dust, chemically 
active dusts, particularly aisenic, the possibility of inhalation of aisine, 
diethylarsine, or othei volatile aisenic compounds, peihaps pioduced by 
the flora of the damp mines, and the inhalation of a ladioactive sub- 
stance The rock dust actually has at times a content of arsenic of nearly 
0 5 per cent and pi olonged contact with it leads to a chi onic eczema The 
air of the mines has a ladioactive emanation content of fiom a few to 
50 Mache units Schmoil felt that the anthiacochalicosis found in the 
lungs of these miners must be of significance Pneumokoniosis was 
demonstrated b) the x-iay in many of the living Yet such a mechanical 
irritation fails to explain why in this gioup of mines, alone, carcinoma 
of the lung has been pievalent foi centuries The final answer is still 
to be sought Sanitary measures looking toward a reduction of the 
dust hazard seem aheady to have effected some reduction in the incidence 
of the disease The mines, however, aie now being worked on a much 
smaller scale 

The second line of evidence to which attention must be called is the 
experimental production of new growths in the lungs of laboratoi)- 
animals Following the introduction of dilute hydrochloiic acid into the 
bronchial tree, Wmteinitz, Smith and McNamaia found that an “over- 
production of the epithelium occuis and may foim bionchiolar polypi 
or extend into the peribi onchial tissue” producing a picture which “may 
easily be confused with that of a malignant neoplasm ” This is probably 
the basis of a statement frequently quoted in the German literatuie that 
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bionchial carcinoma was thus pioduced by them (Joaniiovic) Kimura 
quotes Ibuka as having intioduced pieces of paraffin into the lungs of 
labbits These became encapsulated by much scar tissue m which, in 
three instances, epithelial tubular and alveolai stiuctures were formed, 
but not anything that could be interpreted as cancer Block and Dreifuss, 
in 1922, weie successful in producing skin cancroids in mice by “taning ” 
Foul fifths of the mice with the skin cancroids showed metastases to the 
lung Two or three mice presented, in addition, adenomatous tumors 
of the lung of the usual type, but these were thought to be spontaneous 
and not in any sense due to the tar and tar derivatives which were 
being tested 

By intrabronchial insufflation of coal tar, Kimuia produced in the 
lung of a labbit a small, circumsci ibed nodule consisting of twisted 
tubules lined by an epithelium of c}lindnc cells, an adenoma-like growth 
In a guinea-pig which had been thus treated and killed on the 140th day, 
multiple nodules weie found in the lungs One hard mass, of the size 
of a laige pea, was composed of groups of epithelial cells with a 
glandulai aichitectnie Bionchi and bronchioles were embedded in the 
tumor mass The epithelial lining of these bronchi was several times 
as thick as the normal lining and there were polypoid ingrowths 
partially occupying the lumen The boundary of the mass was not well 
defined, and it seemed to infiltiate the surrounding lung tissue m a 
radiating manner This was interpieted as adenocaicmoma of bronchial 
origin, produced by chemical stimulation alone, in an animal possessed 
of a special piedisposition 

Murphy and Stuim endea\oied to eliminate the criticism that the 
tumors of the lung m taned animals are but the metastases of 
unrecognized primary carcinoma of the skin by applying the tar to 
twelve difterent areas on each mouse Tumors of the lung of the usual 
type foi mice were found in 60 pei cent of the animals m one senes and 
in 78 3 pel cent m another “Control mice fiom the same stock, but 
fioni thiee to six months oldei, and foi that leason the more liable to 
spontaneous lung tumois, failed to show a single instance of such 
giowths” It was believed that the inhalation of pai tides of tar could 
be ruled out as a cause 

In 1925, Moller produced in 6 of 24 rats, tieated on the 
skin of the back with tar, piimary cormfying squamous-cell tumors of 
the lungs All of the rats, and those only, which survived to leceive 
tieatment foi 300 days or more, developed these giowths Microscopic 
examination of the treated areas of the skin failed to show a neoplasm 

In thirty-one mice dusted daily oi every other day with a dried 
pulverized tar gum aiabic emulsion, and 104 mice which were tracheot- 
omized and into which a fresh tar gum aiabic emulsion was injected 
(once only) inti atracheally. Bonne did not find a definite increase in 
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the incidence of tumors as compaied with untreated animals One of 
twenty rats taried about the mouth twice weekly for twenty weeks 
was found to have two nodules the size of pinheads at a lung border 
Histologically, these weie coinifying squamous cell caicmomas 
Association with a bronchus could not be demonstialed 

In the piesent yeai (1928), Willis and Brutsaeit have desciibed 
tumor-hke stiuctures m the lungs of guinea-pigs exposed to silica dust 
In 7 of 80 guinea-pigs which were exposed for fiom eighteen to thirty- 
one months for peiiods totaling about fifty houis a month to the inhala- 
tion of a dust which was 98 per cent silicon caibide, remarkable 
peribronchial proliferations were found These appeared to be derived 
from both bionchial and alveolar epithelium and weie found only in the 
“dusted” animals Positive evidence of adenocaicmoma chaiacter was 
lacking 

From this suivey it may be seen that some success has been obtained 
in producing tumoi-like structures in the lungs of laboratory animals, 
particularly mice Tar and tar derivatives have been tbe most success- 
ful aids in bunging this about 

Returning to a consideration of the etiology of carcinoma of the 
lung m man, one finds that a great variety of iiiitative agents have been 
suggested Space does not pcimit a review of the discussion, pro and 
con, which has developed m respect to each of these The first was 
anthracosis, early suggested by Wolf as being important in connection 
with the breaking through to the bronchial mucosa of pigment-laden 
bronchial nodes Industrial dusts have also received much attention, 
particularly, among the organic dusts, tobacco The number of cigar- 
makeis affected by pulmonary carcinoma has seemed disproportionate 
to the number engaged Of the inorganic dusts, the silicates (silicosis) 
have been especially consideied, and certain industrial metallic dusts 
On the importance of excessive cigarette smoking, Fahr is quoted by 
Hueper Ferret and others have been struck by histones of excessive 
use of tobacco in then patients If this be the true explanation, there 
should be an alteration of the piesent ratio of the incidence in men 
to that in women within the next decade or two Specific chemical 
fumes seem to have played a part in many cases Chemists and those 
woiking about smelters appeal rather frequently in the lists of cases of 
caicmoma that have been classified according to occupation of the per- 
sons involved Kikuth was much impressed by the case of a young man 
aged 39, previously healthy, who died of bronchial carcinoma fourteen 
months after going to work in a chemical factory in which he was 
exposed to heavy fumes containing dichlorethylene, tiichlorethylene, 
pentachlorethane and hexachlorethane The gassing of men in the war 
has also been considered a factor m increasing the incidence, and in 
Mew of the coincidence of the increase in the incidence of carcinoma of 
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the lung with the inciease in the use of automotive vehicles, the pioducts 
of the incomplete oxidation of gasoline and othei motoi fuels must be 
included among the possible etiologic f actoi s Stahelm has investigated 
particulaily the use of tai and heavy oils in laying stieet dust, since 
pai tides coated with these materials must be constantly inspired in the 
couise of the abiasion of such loads Here theie is an impoitant field 
for fuither study At present, it is not clear that there is any close 
parallelism in vaiious cities between such laying of dust and malignant 
conditions of the lungs The diagnostic and therapeutic use of the 
x-iay has been consideied, but it seems rather clear that this can be 
dismissed as a causative factor, although impoitant in centializing these 
cases in institutions Discussions of these factois with lefeience to the 
views of the chief proponents of each can be found in articles by 
Kikuth, Beiblingei, Hueper, Stahelm, Maichesani, McCiae, Klotz and 
othei s In a general aiticle on neoplasia of iiiitatne origin, Joannovic 
wrote m legaid to the gioup under discussion 

The inoie or less constant inhalation of finely cluicled vegetable dust appears 
to be the cause of cancer of the respiratory tract in cattle, sheep and horses The 
remarkable increase in pulnionarj cancer m man has been variously ascribed by 
authors to metaplastic epithelial proliferations secondarj to influenza, to war- 
gassing and to the abuse of cigarette smoking Upon the ground of various 
observations one is more and more inclined to attribute to the inhalation of dust 
and the resulting pneumonokoniosis a greater significance in the origin of pul- 
monar} cancel 

Final conclusions cannot be diawn at present, but many inteiestmg 
fields have been opened for fuithei study 

Intunsic Pi edispositxon — Most wi iters on the subject dismiss with 
a brief negation the possibility that an inherited predisposition is of 
importance in the etiology of carcinoma of the lung That this should 
not have received fullei consideration is all the more lemaikable since 
the tumors of the lung in mice have played an important part in the 
experimental proof of the importance of hereditaiy factors as this 
has been developed by the work of Slye, Tyzzer, Lynch and others 
Experimenting pathologists and geneticists, no matter how much they 
may diffei in regaid to the mechanism involved and its mendelian 
implications (lecessive, sex-linked dominant, dominant), aie agreed that 
It IS possible laigely to deteimine the incidence of tumors of the lungs 
in mice by propei selective breeding With this important lead, it is 
surprising that the repoits of cases and the statistical studies of cai- 
cinoma of the human lung practically nevei mention a family histoiy 
of malignant conditions whether it be negative or positive Theie are 
a few exceptions Foi instance, Moise emphasized the strong family 
history of malignancy in his case 4 The patient was a woman, aged 
42, whose father had died of cancel of the liver, paternal grandfathei 
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of cancer of the stomach, a paternal aunt of cancel of the breast, and 
whose sistei had had a lenal tumoi of unknown natuie lemoved The 
father of a patient, a woman 31 yeais old, desciibed by Bergmaik 
and Quensel, died of intestinal caicinoma at 32 Such reported his- 
tones aie few, but appaiently this point has not been adequately inves- 
tigated 

Summaiy of Etiology with Piobable Tiend of Opinion — If one 
may be peimitted to look ahead in the light of leceiit advances, it may 
be predicted that the development of carcinoma of the lungs and bronchi 
will be found to be due (1) to an inheritable intrinsic predisposition 
which may be activated by (2) a vaiiety of chronic initative factors 
These may be mechanical, chemical, bacterial, theimal oi radioactive, but 
they have m common the ability to incite piohfeiation of certain cells, 
legeneiation, lepair, hypeiplasia and often metaplasia Such extrinsic 
factois are potent in the pioduction of pulmonaiy and bronchial cai- 
cinoma 111 vaiying degrees in dififeient peisons depending on the degree 
of intrinsic pi edisposition which may be present 

GROSS PATHOLOGIC ANATOMY 

Location — Caicinoma of the lung is, in a majoiity of instances, 
caicinoma of a bionchus “Bronchiogenic caicinoma” has become a 
common diagnostic phiase with the realization of this fact Kikuth 
believed that 179 of the 225 cases studied by him were definitely of bron- 
chial origin Breckwoldt found 36 of the bronchial form out of a 
total of 47 The actual proportion is undoubtedly highei, as each of 
these writers had a fairly laige group of doubtful cases, some of which 
were piobably bronchial In 1913, I collected and reported on a group 
of carefully selected cases of carcinoma of the larger bionchi, hoping 
to establish such a definite clinical picture foi this condition that it could 
be set off from the general group This hope has been leahzed only 
partially, on account of the fact that proved cases of nonbronchiogemc 
carcinoma of the lung are laie indeed Certainly, the ratio must be as 
high as ten bi onchiogenic to one of other oiigin 

In the older literatuie and in textbooks, stress has been laid on a 
supposed excess of cases of carcinoma m the right lung as compared 
with the left Reinhard, for instance, m 1878, leported 18 
instances of carcinoma foi the light lung and but 9 foi the left 
This disproportion was attributed to the larger size and moie direct 
course of the right main bronchus in the thought that it would be sub- 
jected to a greatei degree of chronic irritation than the left Adler, 
in his combined list of parenchymal and bronchial neoplasms, found the 
light side moie fiequently affected than the left, but thought the 
difference was too small to seiwe as a basis for a theory In more 
recent statistical studies, the difference between the two sides in i espect 
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to incidence of caicinoma has not been e\ident Kikuth found the right 
lung pumarily involved in 123 instances, the left in 118, and an equal 
involvement of both lungs in 5 In summing up 503 unilateral cases, 
including forty-thiee of his own, Bieckwoldt found the right side 
primaril} involved 273 times, the left, 230 times This slight right 
pieponderancc is lather constant in the collected senes of recent years, 
only a few wi iters — among others, Schmorl with the Schneeberg miners, 
and Hanf — seriously differing The lattei found 95 cases of 
carcinoma of the left lung to 72 of the right In the compiled 
series of McCrae, Funk and Jackson theic was a slight preponderance 
of cases of carcinoma of the left lung Bi unn found, on combining 252 
additional cases, chief 1} fiom the hteiatuie, vith Adlei’s list of 374, 
that 283 vere said to be of the right side, 246 of the left side, 26 
of both sides, vith 3 doubtful and 68 m legard to which no statement 
as to side was made 

As to lobar distribution, a grouping which necessarily excludes many 
tumois of tlie hilum, Kikuth found the right upper and middle lobes 
involved 38 times, the right lovei lobe, 35 times, the left upper lobe, 
31 times, and the left lowei lobe, 30 times In addition, there were 
49 instances m which all three lobes on the right were invoked and 57 
in which both lobes of the left lung were involved Breckwoldt likewise 
found the right uppei lobe to be involved slightly more frequently than 
any other single lobe 

Types — Numerous classifications of carcinomas of the lung have 
been pioposed A sun^ey in the light of the hundreds of reports 
of cases now available shows that from the standpoint of gross 
patholog)'-, three tj^pes must be considered a type associated with 
the hilum, a nodulai t}pe developing in the parenchyma of a lobe and a 
diffuse type Evidence is lacking that the alleged primary miliar} cai- 
cinoma reported by certain writers is other than metastatic miliaiy 
carcinomatosis with an undiscoveied primary Pleuiitis carcinomatosa 
(Bergmark and Quensel) is but a manifestation of carcinoma aiising 
elsewhere, either wuthin the lung or outside of it This grouping agrees 
as to its tliree main types with tliat pioposed by Fishberg for his senes 
of neoplasms of the lungs 

The type of carcinoma that occurs in the hilum, comprising perhaps 
90 per cent of all cases of carcinoma of the lung, is practically ahvays 
bronchiogenic It ma}'- arise in a mam bronchus at or near the bif in ca- 
tion and thus be originally outside of the boundary of the lung itself 
A frequent site is in the mam bronchus near the mouth of the first lobai 
branch (Kikuth) The gross appeaiances as seen from the lumen aie 
exceedingl} vanable, ranging from a roughening of the mucosa, through 
various types of intrabronchial polypoid masses (literature reviewed by 
Kirch) to complete bronchial stenosis, wdiich is not infrequently present 



WELLER— PRIMARY CARCINOMA OP LUNG 


SOI 


when the condition is seen at autops} In the bionchial wall, the 
neoplasm infiltiates widely, extending along the bionchial tiee and 
ladiating into the substance of the lung and also into the mediastinum 
Death may occur while an intrabionchial mass is still small oi only when 
an enoimous neoplasm fills the mediastinum and neaily complete!}- 
leplaces the lung With the moie massive examples of this type, the 
bronchi, when cut acioss, aie found completely mfiltiated and then 
lumina plugged The neoplasm is usually firm in consistency, except 
wheie showing secondary neciosis, and is yellowish white With 
secondaiy infection oi extensive necrosis, cavitation of the neoplasm 
occurs 

The nodular type, developing m the substance of a lobe, is much 
less common, yet there are many desciiptions of it in the hteiatuie 
When such nodules are desciibed as multiple, there must always be 
some suspicion that the condition is not pnmaiy in the lung Certain 
cases, however, seem well authenticated Schmoil saw multiple foci of 
origin in one or two of the Schneeberg cases which he investigated 
McMahon and Carman found multiple nodules in both lungs of one 
of then patients (109685) and did not find any evidence of a primary 
giowth outside of the lung Such a picture might be explained as one of 
intrapulmonary metastasis fiom a single pnmaiy Anothei possible 
source of error in connection with this vaiiety can be illustrated by 
Brunn’s second case in which x-ray showed a circular tumoi-like mass m 
the lung in the left mfiaclaviculai region This was removed and diag- 
nosed as papillary adenocarcinoma At autopsy ten days later, a small 
tumor practically filling a bronchus neai the root of the lung was discov- 
ered, but the apical mass was nevertheless considei ed to be the pi imary 
tumor It seems more piobable that the tumor in the hilum was the 
original one As will be pointed out later, the lobar situation of a carci- 
noma does not exclude a bronchial origin A tumoi described by 
Edlavitch lay chiefly in the light apex, bulging the clavicle forward, yet 
it was of undoubted bronchial origin 

An extensive hteiature has arisen m lespect to the diflfuse type, 
which IS frequently bilateral Here, again, suspicion is justifiable that 
the pulmonary condition may be metastatic f i om a hidden primary, but 
there are now many cases which have been well studied so that this type 
must be given serious consideration The unilateial manifestation of 
this condition can be illustrated by the instance observed by Goidon 
The patient was a woman, aged 56, who had had for foui months a 
cough, dyspnea, a little expectoi ation, but no hemoptysis At autopsy, 
all of the right lung with the exception of the infeiior portion of the 
lower lobe was found infiltrated with a homogeneous mass 

Grossly, the condition looked like the giay hepatization stage of 
croupous pneumonia Signs of disease were absent in the othei organs 
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Microscopically, each ah eolus was found to be filled with a “papilloma- 
tous collection of columnai epithelial cells ananged on a delicate fibrous 
support of dendritic stiucture” The bionchi weie unaftected 

The bilateial foim of this tj'pe was described by Musser in 1903 as 
It was found in a man, aged 47 “Uniformly thioughout both lungs, 
affecting all parts, is a diffuse gi a 3 ash-yellow infiltration’' Micro- 
scopically, the alveolai aichitectme of the lung was more or less letained 
and papillary ingiowths coveied with cubical or columnai cells were 
everywheie found projecting into the aheoli Prostate, thyroid and all 
othei organs weie examined without finding a pi unary outside of the 
lung Brj’-an, Eismaj^ei, Briese and many others have desciibed similar 
examples Biiese lewewed a number of additional cases falling into 
this gioup The case described by H}de and Holmes gave clinical and 
loentgenologic eiidence of unoheinent of the right side first, while at 
autopsy, eight months later, both lungs were found to be extensively 
mfiltiated with no evidence of an extiapulmonar) priinaiy This case 
affoids a possible explanation of the bilateial form of the diffuse type, 
for metastatic dissemination thioughout the lungs seems more probable 
than does such extensive multicentric origin 

Foims representing transitions between these thiee main types 
are occasionally encountered, and when the neoplasm has mfiltiated 
extensively it may be difficult of classification 

Regional Extension — Particularly in the tjpe associated with the 
hilum the mediastinal extensions become impoitant Certain structures 
are involved with gieat fiequenc) The pericardium and heart are more 
frequently infiltrated when bionchiogcmc caicinoma is present than in 
the case of an} othei foiin of neoplasm Brunn found the heait imolved 
in 21 pel cent of 626 lepoited cases In the literature, the process is 
fiequently called metastasis but it is usually a direct extension thiough 
the pericardium, in the peiivascular lymphatics oi along the lumina of 
the great vessels themselves A frequent lefercnce m the literatuie is 
that to a polypoid neoplastic mass pi oti tiding into the i ight auricle from 
the mouth of the superioi vena cava or into the left from a pulmonary 
vein The mjocaidium may be mfiltiated neaily to the apex (Young) 
An extension to the gieat tessels of the thorax is also common 
It may occui as a compression and infiltration of the wall, oi moie 
commonly as a so-called neoplastic thrombus filling the lumen The 
supeiioi vena cava, the pulmonary veins and the pulmonary aiteries aie 
most fiequently concerned Caval obstiuction leads to vascular changes, 
to be desciibed shoitly Several cases are lepoited m which death 
occurred thiough massive hemorrhage from an eioded pulmonaiy artery 
(Kikuth, Moses, Bruecken discussing the paper of De\er and Royce) 

The esophagus is frequently compressed and infiltrated, usually m 
its middle third This may produce marked dysphagia The compres- 
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Sion of the tiachea gives the “cornage” sign of the French The com- 
pression and infiltration of legional nerves leads to lecurrent laiyngeal 
paialysis, to pupillaiy inequality and to pain along the inteicostals The 
frequency of the involvement of the neives is shown by the fact that 
thoiacic, abdominal oi back pain occuis in over 50 pei cent of all cases 

A diiect extension to the thoiacic wall is more lare Biuecken, in 
discussing the papei of Devei and Royce, desciibed a patient on whom 
a diagnosis of gumma of the steinum, and latei of saicoma of the 
steinum had been made Autopsy showed this lesion to be a direct 
extension of a squamous-cell caicinoma of the light bronchus Kikuth 
found a mass the size of an apple in the left pectorahs muscle in con- 
tinuity with a primary caicinoma of the lung 

Metastasis — Caicinoma of the lung laiely fails to pioduce metas- 
tases In the senes compiled by Klotz, metastasis was absent in only 
one instance and Bieckwoldt found metastases in 37 of 43 cases The 
legional lymph nodes are involved in piactically all cases the bionchial, 
supraclaviculai , cervical and axillai} In many cases, the lemoval of 
a node for microscopic examination has confiimed the diagnosis Aftei 
the legional nodes, Kikuth found metastases to be distiibuted to the 
other oigaiis, in his senes of 246 cases, as follows hvei, 70, skeleton, 
48, lungs, 43, biain, 31, kidney, 25 (left, 9, light, 4, both, 12), 
suprarenals, 21 (left, 8, light, 4, both, 9) , pancreas, 11, thyioid, 5, 
heait muscle, 4, intestines, 3, stomach, 2, spleen, 2, gallbladdei, 1, and 
ovary, 1 

Dosquet has studied the distnbution of the metastases fiom piimaiy 
caicinoma of the lung, including bionchial carcinoma, from the stand- 
point of the preponderance of supiarenal and central nervous system 
metastases, which this condition pioduces He found in a group 
of 105 cases of carcinoma of the lung that 31 4 per cent showed 
metastases to the central neivous system and 21 8 per cent suprarenal 
metastases When other forms of cancer were brought into comparison, 
2,158 cases showed 09 pei cent with metastases to the cential nervous 
system when the lung was not involved, and 1 6 per cent when the 
lung was involved, a total of but 2 5 per cent Similarly, the same 
2,158 cases of carcinoma Yielded 1 9 per cent with supiarenal metastases 
when the lung was not involved, and 2 6 per cent when the lung was 
involved, a total of 4 5 pei cent 

The frequency of metastases to the central nervous system as found 
at autopsy (Fried) is paialleled by the fiequency of clinical cases in 
which such metastases dominate the picture and lead to erroneous 
diagnoses Apoplexy and tumor of the brain (Lubarsch) have fre- 
quently been diagnosed, sometimes on the basis of hemiplegia 

The skeletal metastases have nevei been fully studied, and 
then importance should be emphasized In the usual autopsy, most 



504 


ARCHIVES 01< FAJIIOLOGl 


bone metastases escape detection A suddenly developing vertebial 
defoimit}, as in the thnteenth case in Ban on’s list, may be the first 
indication of such a disease The Depaitment of Pathology of the 
Univeisity of Michigan has in its senes a similai example m a patient 
with a diagnosis of Pott’s disease, which pio\ed to be metastatic cai- 
cinoma from the lung 

Changes m the Lnng, Petipheial to the Caianonia — The common 
bi onchiogenic type is often accompanied with important changes in the 
lung, peripheial to the neoplasm These are determined largely by the 
degree of obstiuction and, when present, they influence the physical 
signs of the disease With a polypoid giowth into the bronchus, a ball- 
valve action may be present, so that there is emphysema peripheral to 
the neoplasm Atelectasis due to obsti uction is more common Korner 
described a case of atelectasis due to a complete obstruction of the 
entire right lung by a bronchiogenic carcinoma, which was present, more- 
over, for seven weeks before the death of the patient In a personal 
communication, C H Cocke provided me with notes on anothei as j^et 
unpublished case of massive collapse of the right lung due to a malignant 
endobronchial neoplasm Bronchiectasis with chronic purulent bronchitis 
frequently occurs beyond the legion of the neoplasm, and an entire lobe 
or the greater pait of the lobe may show a chionic fibroid pneumonia 

Plciaal Effusion — The pleuia is usually involved m the carcinoma- 
tous infiltration by the time death occurs Theie may be a general 
pleuiitis carcinomatosa, as desciibed by Bergmark and Quensel, or the 
pleuial invoh ement may be moie nodular in type Kikuth found in more 
than half of his cases an exudative pleuritis, which ivas of a hemorrhagic 
character (twenty-eight instances) Diagnosis from cells in the pleural 
fluid IS discussed in a subsequent section 

Vasculai Phenomena — Changes in the flow of the blood and the 
lymph, particularly of the uppei part of the body, are responsible for 
an Intel esting chapter in the patholog}’^ of carcinoma of the lung These 
depend on compression, infiltration and blocking of the greater thoracic 
vessels by the tumor The inequality of ladial pulses ma)'' be due either 
to mtrathoracic pressuie fiom the primary tumor oi to axillary metas- 
tases Its presence may induce an incorrect diagnosis of aortic aneurism 
Venous engorgement, often with marked C 3 '^anosis and edema, is more 
common Fishberg’s experience was unusual, foi he saw such signs of 
distant pressure in but 2 of 60 cases of piimary malignant disease 
of the bronchi, lungs and pleura In 90 reported cases taken at 
random from the literature, some of which were incompletely described, 
I found such venous phenomena referred to 8 times Nonnenbruch 
emphasized unilateral inspiratory distention of the veins of the neck as 
a diagnostic sign of stenosis due to bronchial carcinoma This sign is 
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obseived on the side opposite the neoplasm Dana and McIntosh, in 
1922, suive}ed the diagnostic significance of venous obstruction in 
catcinoma of the lung, paiticularly in lespect to the superior vena cava 
The seat of the malignancy was found to be in the right lung oi 
bronchus m most of these cases One patient m my own series showed 
an extraoidinaiy distention of the supeificial collateral veins of the 
anterior thoracic and abdominal wall At autopsy, a tumoi was found 
completely blocking the supenoi vena cava 

Clubbing of the Fingas, Osfeo-ai tin opaihy — In 1915, Locke con- 
cluded that simple clubbing of the fingeis and secondaiy hypertrophic 
osteo -arthropathy should be consideied as identical, the foimer lepre- 
sentmg an early stage of the Littei The occuirence of all degiees of 
this condition in association with a malignant condition of the lung is 
in accord with this view^ Teleky, m 1897, included carcinoma of the 
lung in his list of causes of “osteoaithiopathie hypertrophiante pneu- 
mique ” In a case described by Ash, there was the full picture of chronic 
hypei trophic osteo-arthropathy with enormous clubbing of the fingers and 
toes Additional cases can be found desciibed in the papers of Braun, 
Brunn, Koinblum, Packard, Young and many others I found reference 
to some degiee of this condition 13 times in 90 reports of cases 
selected at random from the more recent literature Buinn emphasized 
the impoitance of careful examination of the pituitary body in all 
cases of carcinoma of the lung with osteo-arthropathy Braun actually 
did find a metastasis in the antei lor lobe in such a case, and others have 
described a general hyperplasia of that lobe in osteo-arthropathy 
associated with pulmonary carcinoma 

MICROSCOPIC PATHOLOGIC ANATOMY 

For discussions of the micioscopic pathology of caicinoma of the 
lung, reference may be made to such general articles as those of Barron, 
Breckwoldt, Briese, Eismayer and Marchesani 

Probably not another regional carcinoma exhibits so wide a range 
of architectuie as the one undei consideration All possible structural 
and cellulai types are found, from scirrhous and diffuse medullary forms 
through less fully developed acinar and glandular structuies to papilhf- 
eious cystadenocaicinoma with elaborate dendritic processes extending 
into the cystic spaces There is no agreement in statistical studies as to 
the percentage of each structuial type In general, it may be stated 
that in the eailiei statistics the adenocaremomatous group was considered 
to be much the more abundant, while in recent studies the recognition 
of ceitain undifferentiated types as carcinoma and not sarcoma has 
increased the scirrhous and medullary divisions As a matter of fact 
the available material does not lend itself to analysis from this stand- 
point, since, in reports of cases, glandhke architecture is usually fully 
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desciibed, while that of the undiffeieiitiated and squamous cell vaiieties 
IS left to be inferied, particularly as legards the proportion between 
carcinoma cells and stioma 

Most caicmomas of the lung, as to cell type, can be assigned a 
place in the following classification undifCei entiated cell carcinoma, 
squamous cell carcinoma, and C 3 dindric cell carcinoma 

This geneial giouping diffeis somewhat fiom that of Marchesani, 
which was also used by Bieckwoldt They recognized foui types 
basal cell caicinoma, polymorphous cell carcinoma, cornifying squamous 
cell carcinoma and C 3 dmdiic celled adenocaicinoma 

My modification is made on the giounds that the protot 3 pe of the 
undifterentiated cell usually cannot be made out, that it may have 
come originally fiom eithei a squamous oi a gland cell epithelium, and 
that the conception of cylindi ic cell mucosae ha\ mg basal cells has nevei 
in this country gained a firm footing 

Satisfactoiy figures arc not available in regard to the incidence of 
the various cell types Differences m individual opinion, the existence 
of intermediate types, and especially the fact that the degree of differen- 
tiation may vary m different poitions of the same neoplasm have 
hindered such studies Bairon found the cylindiic cell caicinoma the 
most common , Henrici found but twelve of the squamous cell t 3 'pe among 
eighty-five collected from the literature Among fifty-seven selected 
cases of bi onclnogenic carcinoma leporled m the literature, I found 
twenty-five that were stated to be squamous celled, twenty cyhndnc, 
cuboidal or gland celled, and ten polymoiphous, lound or oval celled 
The carcinomas of the lung which may be grouped as of undifferen- 
tiated cell type have onl 3 '^ of late received a proper inteipietation 
Foimerty the 3 ^ were called sarcomas Adami appieciated this difficulty 
and waveied between a diagnosis of carcinoma and one of saicoma in 
his case repoited m 1895-1896 Von Glahn’s eighth case, which he 
finally st 3 ded “alveolar sarcoma or prefeiably a mesothelioma arising 
fiom the pleura,” was undoubtedl 3 of this t}'^pe It is now known that, 
apart from lymphosarcoma of the lymphoid apparatus, piimary sarcoma 
of the lung is one of the rarest of blastomas (Ewing) Architecturally, 
such caicmomas aie usualty described as carcinoma solidum, or 
medullary carcinoma, sometimes as scirihous They occur at the hiluin 
of the lung m almost all cases and spread extensively in the mediastinum 
and over the pleuia, wheie they have been erioneously counted as 
“mesotheliomas ” They may be composed of veiy small cells with scant 
c^iioplasm, inviting confusion with lymphoblastoma, or of large round 
cells, polyhedral, oi even, in part, spindle cells, as Ening stated 

Carcinoma composed of squamous cells may be eithei coinifymg 
or noncornif 3 nng The cornifying type piesents no difficulty in classi- 
fication as to cellular structure and tlieiefoie ranks high in statistics pre- 
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pared from leports of single cases Theie aie many lepoits of this 
type thioughout the hteiatiiie (Einst, Meyei, Moise, Peils, von Glahn 
and others) The noncornifying type meiges, in its less diff ei entiated 
forms, with certain types characteiized by polymoiphous and so-called 
basal cells It piobably goes umecogmzed lathei often It occuis much 
more frequently than the coinifying type 

The type in which cyhndric cells pievail is highly vaiiable In its 
most completel). diffei entiated foim, the cells may be ciliated and boine 
on a brandling papillomatous stioma pioceeding into dilated alveolai 
spaces The papillomatous stiuctuie appears in most instances of car- 
cinoma of the lung of the diffuse type, to which reference has been 
previously made Forms made up of lower cyhndric and cubical cells 
occui , likewise, all intermediate forms between a clearcut adenocar- 
cinoma, an acinai structure with solid nests of cells, and a medullaiy oi 
e\en sciirhous carcinoma With the various foims built of cylindnc 
cells the question of the formation of mucin always aiises Tiue 
epithelial formation of mucin has been demonstiated lepeatedly by 
specific stains The mucin may be so abundant as to be leleased in 
quantity m alveolar spaces, or it may be retained in dioplet form within 
neoplasm cells of “signet-ring” type 

HISTOGENESIS 

Much of the effort which has gone into the study of caicinoma of 
the lung has been expended m endeavoiing to settle pioblems of histo- 
genesis This question, which, alone, would provide mateiial for an 
extensive general review, can be presented only briefly here The dis- 
cussions by Feyrtei, Meyer, Eismayei and Marchesani give the more 
recent views on this subject Piactically every case reporter has 
reached an opinion in legard to whether the origin of his case should be 
assigned to the bronchial mucosa, the bronchial mucous glands or the 
alveolar epithelium Such decisions have been based on (1) position 
of the growth in the lung, (2) behavioi m respect to various 
structures of the lung, and (3) cell type, including cell pioducts, 
such as mucin 

As to position in the lung, it can be asserted that those growths 
which are grossly of the type associated with the hilum have their 
origin m bronchial structures, either the mucosa or the mucous glands 
It cannot be assumed, on the other hand, that those found well out 
in the lung are of alveolar epithelial origin Such tumors may arise 
from the epithelium of the smaller bronchi or from the cubical epithelium 
of an attempted regeneration (cells of Tripiei), which is bronchiolar 
rather than alveolar 

As to the manner of growth, particularly in relation to the structuies 
of the lung, it has been assumed that the neoplasms which are diffuse 
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throughout a lobe oi lung, coveung the alveolai walls, are the lesult 
of direct oiigin fiom the alveolai epithelium Boeckei showed that 
the aichitecture of the tumoi which he desciibed could be explained 
as a piogressive gi owth fioin alveolus to alveolus, which utilized the 
oiiginal stioma as the neoplasm spiead Hemici expressed the same 
opinion in 1912 A polypoid oi papillomatous giowth into the lumen of 
a bronchus, oi an irregulai thickening and roughening of the mucosa, 
may indicate an oiigin from the bronchial epithelium, if an extensive 
infiltration around the bronchus is not present also A marked peii- 
bronchial growth with eaily stenosis has been thought to imply an origin 
in the bronchial mucous gland 

On the type of cell of which the neoplasm is composed, alone, 
m many cases, an opinion has been founded as to the histogenesis of 
a carcinoma of the lung In the early hteiature, a neoplasm made up 
of squamous cells was often assigned an alveolai epithelial origin 
with appaiently not a leason other than that its cells were flattened 
Especially tall columnar cells weie considered to indicate an origin 
from the bronchial epithelium, and a foimation of mucin to signify 
a neoplasm aiising m the mucous glands It is only now beginning 
to be undei stood generally that the type of cells of which the car- 
cinoma of the lung is constituted is much more an indication of the 
degree of differentiation than of the piecise histogenesis As Klotz 
and others have pointed out, the epitheliums of the bronchi, bronchioles 
and respiratory alveoli have a common parentage and must be possessed 
of similar potentialities of diffeientiation or lack theieof A bioadei 
view of the biologic aspects of the whole question shows how impossible 
It IS to ascertain the origin of carcinoma of the lung b}'' identification 
of its type of cells, alone It has repeatedly been pointed out that 
diffeient parts of the same neoplasm may show entirely different t3'pes 
of cellular oiganization Theie are not only diffeient degrees ot 
anaplasia foi diffeient neoplasms, but also variations in the degiee of 
differentiation throughout the life history of a given neoplasm for 
different areas of its growth 

The relationship of the cornifying squamous cell carcinoma to 
metaplasia is fiimly established Some writers prefer to follow 
Goldziehei in considering the change in cell type a “basal cell 
proliferation with partial differentiation” lather than a true metaplasia 
Haythorn, Askanazy and others have shown that such a change 
in the lower tracheal and bionchial mucosa is of frequent occur- 
rence Bronchiectatic cavities are especially apt to show it The 
frequent origin of carcinoma formed of squamous cells in such cavities 
thus finds a ready explanation This type of carcinoma may arise, 
in a peripheral position in the lung, from small bronchi, bronchioles 
or possibly alveolar epithelium 
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Summing up piesent day opinion in regard to the histogenesis of 
carcinoma of the lung, it is clear that most cases are regarded as of 
bronchial origin, and that proof of the origin of carcinoma of the 
lung from histologically unalteied alveolar epithelium is lacking The 
cyto-aichitecture revdals the degree of differentiation and not the 
histogenesis The formation of mucin does not prove origin from 
the bronchial mucous glands, but the mannei of growth and the 
charactei of the bronchial mucosa may serve to differentiate between 
carcinoma oiigmating in the mucous glands and caicinoma originating 
m the bronchial mucosa The histogenesis of the type formed of 
squamous cells as following metaplasia is fully accepted 

Most caicmomas of the lung are too far advanced when 
seen to give any sure indication of their origin As Marchesani suggests, 
systematic studies postmortem should in time provide examples of early 
stages of carcinoma of the lung in patients dying of other diseases 
Only by such chance opportunities can some of the questions of 
histogenesis be answered 

THE PATHOLOGIST IN THE DIAGNOSIS OF CARCINOMA 
or THE LUNG INTRA VITAM 

Considerations of the symptomatology, the diagnosis and the tieat- 
ment of caicinoma of the lung are outside of the limits imposed by 
the title of this review A reference must be made, however, to the 
assistance which the pathologist may render in the diagnosis of the 
condition intra vitam 

Since carcinoma of the lung is usually carcinoma of the largei 
bronchi, skillful bronchoscopy becomes, in selected cases, the most 
useful procedure in making a diagnosis (Killian, Jackson, et al , 
McCrae, Funk and Jackson) Not only does the bronchoscopist learn 
much from the form, color and movement of the bronchi but he 
frequently finds it practicable to remove a portion of an mtrabronchial 
growth for biopsy The pathologist may thus have an opportunity to 
see bronchial carcinoma in a relatively early stage Benign polypoid 
growths must be excluded Examples of malignant giowths thus diag- 
nosed after biopsy may be found in reports by Jackson and his 
associates, Hyde and Holmes, Ephraim and others 

In the second place, biopsy of secondarily involved lymph nodes 
enables the pathologist to deteimine the presence of malignancy and 
also Its general type With the help of a careful physical examination 
and roentgenoscopy the diagnosis may thus be established 

The sputum resembling currant-jelly or raspberry-jelly described 
by the earlier writers is rarely seen (Hampeln), although a streaking 
with blood or even an abundant hemorrhage is common in the later 
course of the disease The pathologist may, on rare occasions, make 
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a diagnosis from fiagmenls of the tumor discoveied m the sputum 
Betschaert lepoited the diagnosis of pulmonaiy caicinoma by this 
method m 1895 and leviewed the scant Iiteiatme on the subject, which 
revealed three pievious cases Pfahlei leported a diagnosis similarly 
obtained in discussing Bijan’s papei, and Barker’s patient twice coughed 
up masses of tissue The second specimen was examined and it led 
to a diagnosis of squamous cell caicmoma 

Hellendahl i cached a diagnosis of “saicoma'’ in two instances by 
a histologic examination of a specimen of tissue obtained by probatory 
puncture He quotes Kronig as the only one pieceding him in the 
use of this method for diagnosing carcinoma of the lung A 
presumptive diagnosis of carcinoma in the case reported by Peiry 
was made from the tissue found plugging a laige trochar which had 
been deeply inserted into the lung 

The examination of the pleuial fluid foi cells of the neoplasm 
has been investigated, particular!} by Seecof, who w^as able to make 
diagnoses in agreement wuth the subsequent obseivations at autopsy 
in 79 per cent of a series of 38 pleural fluids The diagnosis from 
isolated cells is much less ceitain than that from clumps of cells in 
normal relation to each other 

Thus it may be seen that the pathologist can have an important 
part in establishing the diagnosis of carcinoma of the lung during the 
life of the patient It is gratifying that statistical studies show that 
the condition is being diagnosed dining the life of the patient much 
more often than only a few yeais ago Brunn found that there are 
at least 28 examples of surgical inteivention in the literatuie, and 
he cites cases of Sauerbruch in wdnch the patients were living five 
years and three 3 ears after the operations, respectively 
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University News, Promotions, Resignations and Appointments — A.ura 
James jMillcr, formcrh proiessor of clinical pathologj in the Umversiti of 
Nebraska, Omalia, has been appointed professor of pathology and bacteriolog) m 
the Universit} of Louisville School of Medicine 

Donald C Beaver has been appointed first assistant in pathologic anatomj at 
the Majo Clinic, Rochester, klnin 

James Henn Dible, professor of pathology and bacteriologj in the Welsh 
National School of krcdicine, Cardiff, has been appointed professor of pathology 
in the Umversiti of Liverpool in the place of Warrington York vho has been 
appointed professor of tropical medicine 

James S Simmons, Major m the Medical Corps of the U S Armi, formerlj in 
charge of the bactenologic department of the Army Medical School, Washington, 
D C , has been appointed to the arnn research board in the Bureau of Science, 
Manila, P I 

George T Caldwell, formcr]\ professor of patholog\ in Bajlor Medical College, 
Dallas, Texas, has been appointed pathologist of the Charles T Miller Hospital, 
St Paul, Minn, and a member of the department of pathologj m the UnnersiU 
of Minnesota 

William Thalhimer, formcrh pathologist to the Columbia Hospital, klihvaukee, 
has been appointed director of the Nelson Morris Institute for Medical Research 
and of the laboratories ot klichael Reese Hospital, Chicago, in place of Oscar T 
Schultz who resigned on account of ill health 

Otto Saphir, senior instructor in pathologi in Western Rcsene Uimcrsity 
and pathologist to the Clc\ eland Cit\ Hospital, has been appointed pathologist 
to Michael Reese Hospital, Chicago 

Research Award by The American Society of Clinical Pathologists — 
An award will be given annually for work in clinical patholog> by a member of 
this societj The prize will be known as the Ward Burdick Research Award of 
the American Societi of Clinical Pathologists and is to perpetuate the memorv 
of the late Dr W^'ard Burdick, who fostered the growdh of the socieh as a founder 
and as its secretary The aw'ard will be in the form of a gold medal for w'orthj 
research in any of the fields of clinical pathologv Candidates for the first award 
must present the reports of their w’ork at least tw’o months prior to the annual 
meeting to be held in Portland, Ore , Jiil> 5, 6 and 8, 1929 Correspondence should 
be addressed to the American Socicti of Clinical Pathologists, Metropolitan Build- 
ing, Denver 

Pathologic Fellowships in Charity Hospital, New Orleans — The patho- 
logic department of the Chariti Hospital, reorganized and placed under the direc- 
torship of Dr Rignei D’Aunoy, offers, beginning Julv 1, 1929, fellowships in 
patliologi These fellow'ships extend over a period of two jears, and carry with 
them the rank of assistant resident pathologist and junior resident pathologist of 
the Chanty Hospital Full maintenance and a stipend of $900 and $1,800 ^ early 
IS offered fellow's The laboratories arc well organized and equipped and provide 
material for excellent training in the field of laboratory medicine 

The Japanese Journal o£ Experimental Medicine — The Tapanese Jomnal 
of Experimental Medicine, edited bv Toneji Miyagaw'a, is a continuation of the 
Scientific Reports of the Institute for Infectious Diseases of Tolcjo Imperial 
University The articles are either m the English or m the German language The 
first number appears as number 1 ot I'ohime 7 



Abstracts from Current Literature 


Experimental Pathology and Pathologic Physiology 

Metabolism or Total Base in Nephritis G L Boyd, A M Courtney 
and I F MacLa.chlan, Am J Dis Child 36 16, 1928 


There is relatively slight variation in the concentration of the total base of the 
plasma in different types of nephritis Such cases as show chronic diffuse or 
interstitial nephritis, renal acidosis associated with increase m blood phosphates 
and a positive retention of sodium and chlorine m the body when in conjunction 
with anasarca tend to be accompanied by a decrease m the concentration of the 
base of the plasma This decrease is usually to a low normal, or a slightly lower 
than normal, figure It was observed that retention of nitrogen or its absence 
exerted little effect on the level of the base of the plasma Neither could a constant 
relationship be demonstrated between the base of the plasma and the blood dilution, 
or the base retention of the body, other than the sodium retention 

The total base excreted by a nephritic kidney is usually less than normal, pro- 
vided diuresis is not occurring or that functional impairment is not present owing 
to the mild character of the lesion 

Nephritic kidneys which are unable to excrete normal amounts of fixed base 
show an increase in the excretion of total base and its constituent elements m 
the feces 

The total base excretion, urine and fecal, m patients with nephritis exceeded 


that 111 normal children, despite a comparable intake 


H E Landt 


The Influence of Sleep on Basal Metabolism of Children Cm Che 
Wang and R Kern, Am J Dis Child 36 83, 1928 


The authors set forth the fact that there is a definite reduction of heat pro- 
duction in sleeping children Their data were collected from the study of twelve 
children They also conclude that Benedict’s standards for basal metabolism of 


children agree more closely with results obtained for }"oung children during sleep 


than with those for older children 


H E Landt 


Factors Influencing the Excretion or Calcium B Hamilton and M 

Moriarty, Am J Dis Child 36 450, 1928 

The normal variations of the excretion of calcium m the stools of a breast- 
fed infant were studied , it was found that the excretion of calcium was influenced 
chiefly by the intake of total fixed base and to a lesser degree by the intake 
of calcium As the total fixed base was closely related to the buffer content of 
the milk (base minus chloride), it seems probable that it was the buffer content 
of the milk which had this influence on the excretion of calcium in the stools 
This view IS strengthened by the results m some experiments in which acid and 
alkali were added to the milk 

The close relationship between calcium in the stools and milk base makes it 
probable that the former was formed before the latter was absorbed, that is, m 
the small intestine , 

Authors’ Summxrv 

The Respiratory Metabolism in Infancy and Childhood J R Wilson 

S Z Levine and G Gottsch^ll, Am J Dis Child 36 470, 1928 

The author reports a study of the carbohydrate metabolism of normal and 
marasmic infants Some of the infants received subcutaneous injections of insulin 
before the procedure, an equal number did not It was found that normal infants 
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may burn about 05 Gm of carbohj drate per kilogram per hour after the ingestion 
of a large dextrose meal Marasmic infants burned more than 0 S Gm per kilogram 
per hour They burn less than 0 5 Gm per kilogram per hour on the basis of 
expected weight for age 

The amount of carbohydrate combustion in an infant at rest following the inges- 
tion of a large dextrose meal depends directb’- on the amount of metabolic proto- 
plasmic tissue in the infant The previous administration of insulin had no effect 
on the amount of carbohydrate burned m normal or marasmic infants Thus, 
insulin is not indicated as a therapeutic measure in marasmus 

H E Laxdt 

The Role or Hemoiisis in J \cndice oi the New-Born Infant J 
McKenne\ IMiTcirLiE, Am J Dis Child 36 486, 1928 

The blood serum of the mother contains a substance capable of hemolj 2 mg 
the red blood cells of her infant in vitro This substance is demonstrated m 51 
per cent of thirty-three infants with jaundice It is also demonstrated in lower 
titer in the cord blood of 22 per cent of thirty-three infants wuth jaundice All 
cord serums show an indirect \an den Bcrgh reaction higher than normal The 
direct lan den Bergh reaction is not present in cord serums The scrums of 
all infants under 14 dajs of age show an indirect van den Bergh reaction higher 
than normal and higher than that of the cord serums The reading parallels the 
intensitj of jaundice The direct reaction is not present in simple icterus neo- 
natorum Increased fragihtj' of the red blood cells is not a factor in the production 
of jaundice or m cases showing hcmoljsis by the mother’s scrum The time of 
formation of the blood group in new-born infants does not bear an\ relation 

“> H E Landt 

The Feucteation in Blood Sugar During Eclampsia and Its Reiation 
TO THE Convulsions P Titus, P Dodds and E Willetts, Am J Obst 
& Gynec 15 303. 1928 

Bj means of serial readings of the sugar content of the blood, Titus, Dodds 
and Willetts demonstrated a disturbance in carbohj'drate metabolism in eclampsia 
characterized by a drop in the sugar content of the blood preceding the convulsion 
The con\ulsive seizures occur at levels designated as "absolute,” or “relative hypo- 
glycemia," the latter being a sudden definite^ drop in the sugar content of the 
blood as compared with prcMous readings Following the convulsion there is 
usuallj”^ a temporarj rise in blood sugar, which is considered the customarj 
response in the liier to muscular actnitj There is a tendency to remissions 
at a low'er le\el so that there is a general trend to a lower sugar content, effecting 
an e\entual exhaustion of the glj cogen reserve stored in the liver The authors 
conclude that all toxemias of pregnancy arc related, and that they are not due 
to specific toxins of fetal origin The toxemias are due to a disturbance of 
maternal metabolism due, primarily, to a deficiency in carbohydrate The con- 
\-ulsion IS comparable to that of hypoglj'ccmia on excessive administration of 
insulin The authors therefore propose the injection of dextrose intravenously, 
300 cc of a 25 per cent solution at stated intervals ^ j Kqbak 

The Toxicity of Blood Serum Proteins in Eclampsia A F Lash and 
W H Welker, Am J Obst & Gynec 15*511, 1928 

Blood w'as obtained from two patients wnth eclampsia intrapartum and post- 
partum After injecting the blood serum proteins fractioned by the method outlined 
bj Hektoen and Welker, the authors concluded that the blood of patients with 
eclampsia does not show* evidence of toxicity in mice, although injected in large 
doses intrapentoneallv A J Kobak 
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Gestation in a Monket (Macacus Rhesus) and Associated Phenomena 
C G Hartman, Am J Obst & Gynec 15 534, 1928 


For two years, Hartman studied the menstrual cycle and the various matings 
of the monkey in the case reported Each cycle was twenty-eight days and lasted 
less than five days The vaginal secretion was removed hy the “lavage” method, 
that is, hy washing the vagina with from 2 to 3 cc of physiologic sodium chloride 
solution (the amount varied with the size of the animal) The material thus 
obtained was placed in a graduated centrifugated tube After the sediment had 
settled, it was measured, and then this was again mixed and further diluted and 
methylene blue added for a cellular study The leukocyte count dropped to nearly 
zero m the interval of the cycle The greatest desquamation was reached in 
the latter part of the interval, and then a fall to an extremely low cell count 
occurred at the time for menstruation The animal, after seven matings, became 


pregnant only when mated on the interval or twelfth day of the cycle with the 
leukocyte count at that time showing almost no cells The pregnancy lasted six 
lunar months A slight bleeding occurred on the fourteenth and lasted to the 
thirty-seventh day of gestation This was presumed to be from the immature 


placenta, the so-called “placenta sign" of Long and Evans 


A J Kobak 


Ergot Poisoning Postpartum H Leo Moskovitz, Am J Obst & Gynec 
15 549, 1928 

From a review of the literature back to 1900 and a study of his own case, 
Moskovitz shows that ergot poisoning occurs in many cases as an individual 

A J Kobak 


The Effects or Ligation or Pancreatic Ducts on Gastric Digestion 
S A Yesko, Am J Physiol 86 483, 1928 


In dogs, the effect of ligation of pancreatic ducts showed that with complete 
absence of pancreatic secretion there was only a slight rise of gastric acidity, 
the stomach emptied faster, there was increased gastric protein digestion, and 
increase of blood amvlase Good health was maintained, but there was progressive 


loss of weight 


H E Eggers 


The Effect or Suprarenal Insufficiency on Reproduction and the 
Oestrous C\cll in the Albino Rat L C Wyman, Am J Physiol 
86 528, 1928 

Double suprarenalectomy m the Yvhite rat was found to result in complete or 
partial inhibition of estrum, the degree of disturbance of ovarian function being 
correlated with the severity of the insufficiency The relation appeared to be 
indirect, working through intermediate factors which were probably metabolic 

H E Eggers 

The Value of Acterol (Irradiated Cholesterol) in the Treatment or 
Thyroparathyroidectomized Dogs J C Brougher, Am T Physiol 
86 538, 1928 

The onset of a violent attack of tetany is prevented in parathyroidectomized 
dogs by the administration of 0 4 cc of irradiated cholesterol in the presence of 
milk Absence of the latter as a source of calcium renders the irradiated cholesterol 
without effect Irradiated cholesterol induces more rapid recovery time than does 
cod liver oil from fifteen to thirty days for the former, and from thirty to forty 
days for the latter Apparently, a large supply of vitamin D is effective in many 
instances to enable the bodj to use calcium m the condition of parathyroid tetany 

H E Eggers 
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Leukocyte Changes Aiter Adrekvl Removal R L Z\VE^rER and C Lyons 

Am J Physiol 8G 545, 1928 ' 

In cats which survived adrenalectomy for a long tune there was observed a 
decrease in the number of polymorphonuclear neutrophils and an increase m the 
small mononuclears Ihis may be preceded by a postoperative rise in the number 
of all the white cells associated with trauma and healing Animals which failed 
to survive the nccessarv period showed high total and neutrophil counts — the 
typical picture of infection The total count was found to be increased bv cold, 
without effect on the differential count This increase was apparenth related 
to reaction bv the svinpathetic nervous svstem t- 

H E Eggers 

”1 HE EeEECT 01 WlTHDRAWAl 01 DRINKING WaTI R ON TIIL SuSCEI'THJir ITV 

OE Rats to Certain Drugs G Crisii r. Am J Phjsiol 86 552, 1928 

When rats were withheld from drinking water for fortj -eight hours or more, 
they shovv'ed increased susceptibilitv to morphia and to magnesium sulphate, and 
diminished susceptibilitv to strjchninc It is suggested that m the depression stage 
of dehjdration, animals arc more susceptible to depressant drugs, and less sensitive 
to those which kill bv stimulation 

PI E Egclrs 

A Hormon'e IvIlchamsm eor Gail-Bladdlr Contraction and Evvclvtiov 

A C Ivy and E Oldherg, Am J Phjsiol 86 599, 1928 

Intravenous injection of an cNtract of upper duodenal mvcosi was found to cause 
contraction and evacuation of the gallbladder 'Ihis c\tract was free from vaso- 
dilatin and was without objective to\ic effect on unancsthetized dogs Since cross- 
circulation expcnincnts showed that the injection of acid into the duodenum caused 
the appearance of a substance in the blood which resulted in contraction of the 
gallbladder, the mechanism would appear to be that of hormone action, and for 
this hormone and the active substance of the intestinal extract, the writers propose 
the name “cholccystokimn ” In addition to dilute acids, the following substances 
caused contraction of the gallbladder after injection into the duodenum butter, 
digested egg yolk, cream and olive oil, and S per cent soap solution Undigested 
^SS 3 oik, cream or olive oil were without effect Spontaneous rhythmic contrac- 
tions of the gallbladder which were observed were increased in amplitude bv small 
doses of “cholecj stokuiin” , larger doses caused their disappearance during the 
height of the induced contraction, but they reappeared during the subsequent relaxa- 
tion If the} were not present prior to the injection, the} would frequenth appear 
during the late stages of relaxation During the contraction, the hepatic ducts were 
observed to be injected with iodized oil 40 per cent, owing, it was believed, to 
increased tone of the duodenum or of the sphincter of Oddi 

H E Eggers 

Changes in Blood Sugar Following Injections or Peptone in the Dog 

W W Brandes and J P Simon ds. Am J Physiol 86 618, 1928 

In anesthetized dogs, the injection of peptone was found to cause a peripheral 
hypogl}cemia during the period of low blood pressure, when the liver is engorged 
and tense With rise of pressure and decrease m the tenseness of the liver, there 
IS a marked rise in blood sugar During the period of greatest engorgement of 
the liver, a marked rise is noted in the sugar of the blood of the hepatic vein, 
while at the same time that of the peripheral vessels is low The writers explain 
this by the obstruction to the free flow of blood through the liver during peptone 
shock, with the congestion and local stasis causing increased glycogenolysis This 
increased production of sugar is retained locally, owing to the small amount of 
blood leaving the liver With relaxation of the circulatory obstruction, the 
peripheral h}poglycemia gives place to a hvperglvcemia when the sugar-laden 
blood leaves the liver jj g Eggers 
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Changes in the Blood Resulting erom Mechanical Obstruction of the 
Hepatic Veins J P Simonds and W W Brandes, Am J Ph}siol 
86 623, 1928 

After mechanical constriction of the hepatic vein in dogs, the following blood 
changes were observed a precipitate fall of blood pressure of from 40 to 60 mm 
of mercury, with a fairly constant maintenance at this level during the period of 
constriction of twenty minutes or more, a decided decrease m blood concentration, 
averaging 11 per cent in six dogs, with a gradual return to normal during the 
course of about fifteen minutes, a marked decrease of coagulation time during 
constriction, followed by an increase on release, and a rapid fall of the blood 
sugar — to an average of 42 per cent in six dogs — wuth a rapid rise on release 

H E Eggers 


Rickets and Tetan\ in Rats a T Shoiii and F C Bing, Am J Physiol 
86 633, 1928 

While correction of the defective mineral metabolism of rickets in rats could 
be accomplished by two essentially opposed methods — by the use of cod liver 
oil or irradiated food on the one hand, and by the addition of phosphates to the 
diet on the other — the animals to which the phosphates were administered showed 
a temporary hyperirritabihty of the neuromuscular si stem which was lacking m 


the others 


H E Eggers 


Activity Studies on Castrated Male -ind Female Rats with Testicular 
Grafts, in Correlation whth Histological Studies or the Grafts 
C P Richter and G B Wislocki, Am J Physiol 86 651, 1928 

The activity of castrated rats, which is much less than that of normal animals, 
was found to be greatly increased by testicular grafting, being m general propor- 
tional to the state of preservation of the graft In none w'as the testicular tissue 
absolutely normal, but the “takes” were much better in the male than in the female 
animals The increase of activity was much less than that resulting from ovarian 
transplantation ^ ^ 

The Basal Metabolism During the Oestrous C\cle in the Rat M O 
Lee, Am J Physiol 86 694, 1928 

From a total of 282 basal metabolism determinations made on nine female 
rats during all stages of the estrual cycle, it was found that in all the animals 
there was increased heat production during the last ten hours of the diestrum stage, 
and in the first six hours of the proestrum No change m metabolic rate was 
found at any other stage The increased heat production during the end of the 
diestrum is comparable to the slight increase reported in menstruating wmmen 
No constant changes were found in the respiratory quotients determined m two 

rats during all stages of the cycle _ 

HE Eggers 


The Constitutional Entit\ of Exophthalmic Goiter and So-called 
Toxic Adenoma A S Warthin, Ann Int Med 2 553, 1928 

(On February 19, 1924, Warthin addressed a joint meeting of the St Louis 
Medical Society and the American College of Physicians on the subject which 
forms the title of this paper Even though the address w^as not published until 
December, 1928, the literature of the past five jears has contained several references 
to Graves constitution (W^arthin), for the most part in communications published 
by those who had learned of this constitutional entity through association with 
Warthin ) 
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An apparently constantly enlarging clinical syndrome, referable to the thyroid 
gland, IS embraced tinder the general conception of hyperthyroidism and variously 
designated as toxic goiter, toxic thyroid and toxic adenoma Clinicians have 
endeavored to distinguish this form of disease of the thyroid gland from typical 
or true exophthalmic goiter Warthin has attempted to correlate the various 
clinical conceptions of these diseases with the pathologic histology of the thyroid 
gland The abundance of material which has poured into pathologic laboratories 
during recent years should aid m clarifying the dnergent views on the pathology 
of the thyroid gland 

To the original triad of goiter, tachycardia and exophthalmos, recognized 
\agucly bv Parry (1825) and more accurately by Gra\es (1835) and von Basedow 
(1840), has been added symptom after symptom until, at the present time, it has 
become practicalh impossible, in many cases, to distinguish between what some 
authors regard as exophthalmic goiter and what others call by such names as toxic 
adenoma and toxic goiter 

The present day conception of exophthalmic goiter is that of an extremely 
variable and broad syndrome Considered analvtically, this syndrome presents a 
clinical picture of a well defined type of person, a distinct pathologic constitution 
American writers on goiter have not grasped this fact, but m Germany and Italy, 
various investigators arc beginning to speak of the hyperthyroid constitution 
Warthin prefers to term it Graves’ constitution in the absence of any positive proof 
that thyroid hyperscction is the underlying etiologic factor 

The person with the Graves constitution usually has a youthful build with a 
slender skeleton, and is usually underweight The facies has a bright-eyed, quick- 
reactioncd appearance Tremor of the muscles is usually present The skin is 
warm, moist, delicate and translucent, often with a tendency to excessive pigmenta- 
tion when exposed to light Vitiligo is not rare Hyperhidrosis and dermato- 
graphia are common The neck is usually rounded and full, the cervical lymph 
nodes arc enlarged The thyroid gland is usually, though not alw'ays, enlarged 
All conditions of tlie eyes exist, from the vivacious, widely opened state to frank 
exophthalmos There is marked cardiac excitability, usually with tachycardia 
The pulse is rapid and full and frequently irregular Vasomotor instability, with 
flushing, sweating and circumscribed edemas is commonly seen Instability of 
the central nervous system minifests itself in increased sensibilities and emotional 
responses, quickness of perception and reaction, unrest and haste, anxiety, insomnia, 
flights of ideas and even hysteria and pyschosis Usually, however, the mental 
powers are well developed and remain well preserved The marked irritability of 
the sympathetic nervous system is a predominant characteristic of the condition 
The basal metabolism is definitely elevated The appetite is abnormal , but despite 
overeating, the person remains thin or loses weight There is frequently a lowered 
tolerance for carbohydrates with the development of hyperglycemia Allergic 
reactions are common A mild anemia usually exists, with a relative lympho- 
cytosis Psychial frequently exceds physical sexual excitability Impotency is 
common in the male, menstrual disturbance in the female ' There is diminished 
tolerance for thyroid preparations, iodine and epinephrine The most striking 
features of Graves’ constitution are expressed in juvenile morphology and rapid 
functional reactions Obviously, these constitutional features will appear in 
varying degrees of intensity and in varying combinations in different persons 

The clinical diagnosis of hyperthyroidism is frequently being made from the 
presence of one or two of the symptoms which may' belong to the constitutional 
picture just described, but which may not be associated with any disturbance of 
thvroid function Many normal thyroid glands, simple goiters and adenomas are 
called hyperfunctioning or toxic and are lugohzed and resected, only to show that 
histologic examination does not confirm the clinical diagnosis 

Numerous instances of lodism are resulting from the widespread use of 
preparations of iodine Symptoms of palpitation, excitable pulse and nervousness 
appear, resection is ultimately performed, and the pathologist finds nothing but 
thin, watery colloid and follicular atrophy , he can do no more than return a 
diagnosis of “hypenodism ” 
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If the pathologist accepts the histologic criteria used commonly for the diagnosis 
of hyperthyroidism or toxic adenoma, namely, epithelial hypertrophy and hyper- 
plasia, he falls at once into difficulties, for many of the thyroid glands sent to him 
will present no such evidence If the classic clinical signs of exophthalmic goiter 
are present, the pathologist expects to find diffuse parenchymatous hyperplasia and 
metaplasia with total absence, or marked decrease, of colloid When these are 
found, the pathologist unliesitatmgly makes a diagnosis of exophthalmic goiter If 
the parenchymatous hyperplasia is focal, many pathologists will regard it as 
evidence of early, moderate or incomplete exophthalmic goiter The greatest 
difficulty presents itself in those cases m which, with precisely the same symp- 
tomatology, no epithelial hperplasia or hypertrophy can be found The pathologist 
is further perplexed by the fact that epithelial hypertrophy may be found in the 
thyroid glands of persons who were not suspected clinically of thyroid hyperfunc- 
tion or dysfunction There is no positive knowledge as to the exact relationship 
between the histologic appearances of the thyroid epithelium and its functional 
activity As far as thyroid epithelium is concerned, therefore, there are no histo- 
logic criteria that give a pathologic unity to all the clinical forms of thyroid 
hyperfunction or dysfunction 

Warthin considers that the most interesting and striking feature of the thyroid 
gland in exophthalmic goiter is the constant presence of hyperplastic lymph nodules 
with large germinal centers showing the characteristic lymphoid exhaustion of the 
thymicolymphatic constitution American authors have attached no significance to 
this constant observation On the other hand, a large number of European 
authors have noted the constant presence of an enlarged thymUs m cases of 
exophthalmic goiter A few mention the presence of hyperplastic lymph nodes 
within the thyroid itself Chvostek, however, is almost the only author who 
regarded the general picture of exophthalmic goiter as indicating the thymico- 
lymphatic constitution No one has observed the occurrence of the same pathologic 
constitution in the so-called toxic adenoma 

Warthin’s experience has been vastly different In the first sections of exoph- 
thalmic goiter which he studied, he was struck by the presence of hyperplastic 
lymphoid tissue with exhaustion of the germ centers, resembling that of the 
thymicolymphatic constitution Warthin recently restudied 976 resected thyroid 
glands submitted to him from 1900 to 1923, the autopsy material of thirty post- 
operative deaths in cases of exophthalmic goiter and in five deaths m acute cases 
of this disease without operation, and the thyroid glands at 1,000 autopsies m which 
the thyroid had been examined by the routine procedure In 150 of the autopsies, a 
pathologic diagnosis of thymicolymphatic constitution had been made 

Among the 976 resected thyroid glands were 50 which showed diffuse epithelial 
hypertrophy and hyperplasia with lymphoid hyperplasia , 45 showed nodular colloid 
goiter with focal epithelial hypertrophy and Ijmphoid hyperplasia, 58 were true 
adenomatous colloid goiters with focal epithelial hypertrophy and lymphoid hyper- 
plasia, 92 were true adenomatous colloid goiters with lymph hyperplasia, but 
without epithelial hypertroph}-^ 

The clinical diagnosis of exophthalmic goiter, hyperhyroidism, toxic goiter or 
toxic adenoma was made m the case of adenomatous, nodular and colloid goiters 
showing lymphoid hyperplasia, either with or without epithelial hypertrophy As 
far as could be learned, other signs of Graves’ (thymicolymphatic) constitution 
were present in the majority of these cases 

In the 1,000 autopsies studied, 94 cases showed lymphoid hyperplasia of the 
thyroid gland In all these cases, as well as in the thirty-five autopsy cases of 
exophthalmic goiter, with diffuse epithelial and lymphoid hyperplasia, there was 
found associated the general picture of thymicolymphatic constitution hyperplastic 
or persistent thymus, general enlargement of the lymph nodes and spleen, hypo- 
plasia of the suprarenal glands, heart and aorta with other morphologic stigmas 

Warthin states that it is apparent from these studies that the constitutional 
defect of the thymicolymphatic (Graves’) constitution underlies every case of 
exophthalmic goiter and so-called toxic adenoma An adenoma of the thyroid 
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plancl, aside from its size and nicchanical effects, is clinically important as far as 
so-called to\ic sjmptoms arc concerned onlv uhcn it is associated with the thymico- 
Ijmphatic constitution Exophthalmic goiter and “toxic adenoma,” therefore, 
possess the same pathologic constitutional entity Not all cases of thymico- 
Ijmphatic constitution will present the Graves sjndrome, but all cases with the 
latter will possess the essential morphologic stigmas of this constitution Exoph- 
thalmic goiter and toxic adenoma are pathologic reactions potentially predetermined 
in the person at birth bj virtue of his constitutional anomal> Only those possess- 
ing tins constitutional anomah will develop so-called hvperthyroid or thyreotoxic 
symptoms The potentialitv , however, may remain latent or quiescent during all 
or a large pait of the life of a person possessing the constitutional background 

Walter M Sivtpsox 

Exnrviic Goeilr ix Raebits Ai ax M Chlsxiv, Thomas A Clawson and 
Bruce Webster, Bull Johns Hopkins Hosp 43 261, 2/S and 291, 1928 

Marked spontaneous enlargement of the thvroid gland was observed in a senes 
of rabbits kept under identical conditions in the laboratory The average weight 
of the thyroid was 2 93 Gin , the maximum was 43 Gm The glands showed 
increased vasculant}, with hv'pcrplasia, but without increase in colloid Enlarge- 
ment of the suprarenal glands was also present in some of these animals The 
tune during which the labbits remained in the laboratory seemed to be a factor 
in the development of the goiters Although most of them were used m the study 
of svphihs, it was possible to exclude this disease as an essential factor m the 
condition 

The heat production ot normal rabbits and those with goiter was studied bj 
means of klarine’s modification of Haldane’s apparatus for measuring the respira- 
tory exchange in rabbits In normal animals, the average metabolic rate was 
2 64 calorics per kilogram per hour, while in those with palpable goiters it was 
22 calories, a decrease of 16 6 per cent The decrease paralleled, to some extent, 
the degree of enlargement of the thvroid Studj of individual animals showed 
gradual depression of the metabolic rale, vv ith growth of the goiter m the majoritj 
Certain animals, which died without obvious cause but with extreme loss of weight, 
showed an average increase of 20 per cent in their metabolic rate before death 

Administration of iodine in the form of a compound solution of iodine, 006 cc 
daily, caused a temporar}'- low'cring of the metabolic rate in six normal rabbits, 
followed b}’’ a gradual return to normal Diffuse out-pouring of colloid was 
produced, with flattening of the alv'colar epithelium, and preponderance of the 
colloid cells In rabbits with goiter, on the other hand, there was an immediate 
increase in the actuit}' of the animals, a marked increase in the metabolic rate, 
rapid emaciation and death, in most instances The average increase was 98 per 
cent, the seventy of the reaction being proportional to the degree of hyperplasia 
in the gland Examination of the thjToid glands revealed involution of the hyper- 
plastic glands and lowering of the alveolar epithelium, with areas resembling colloid 
adenomas It would appear that, as soon as the deficiencj of iodine was supplied, 
the gland was able to pour an excess of thyroid secretion into the blood These 
experiments suggest that large doses of iodine may be dangerous to persons with 
simple goiters of the iodine deficiencj tjpc g Lovett 

Ox THE Pathogexests oe THE Argvll-Robertson Phenomenon SvmN 
Ingv^ar, Bull Johns Hopkins Hosp 43 363, 192S 

For the ev olutionarj' reasons developed in the article, one must look for the 
pupilomotor pathvvajs on the surface of the diencephalon It is known that the> 
take a surface route from the posterior part of the optic tract to the anterior 
commissure m front of the anterior quadrigeminal bodies As the metasyphihtic 
and sjphihtic meningitic processes produce successive! v developing marginal degen- 
erations of the optic pathvvajs, as also of the diencephalic parts on the whole, the 
pupillomotor pathwajs must be injured at an earlj' stage In fact, all the char- 
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actenstic features of the Argyll-Robertson pupil are to be explained in this manner 
The reflex immobility of the pupil is to be considered simply as a meningitic 
symptom In this way only does the Argyll-Robertson pupil acquire significance 
chnicalh The disturbed pupillary reaction to light reflects the processes within 
the basal subarachnoid spaces along the optic pathways It appears to be a sensitive 
indicator of these processes when the disturbance occurs in the early stages Such 
an indicator is certainly also the isolated ptosis in metasyphilitic processes In 
the same waj, one attains an understanding of the pupillary disturbances after 
traumatic lesions As all the evidence indicates that only such morbid processes 
as manifest themselves m producing marginal destructions within the basal sub- 
arachnoid spaces of the brain are able to cause the Argyll-Robertson pupil, it is 
understood that the metasyphilitic and syphilit'c diseases hold a monopoly among 
the causes of this valuable clinical symptom Author’s Summary 

1 HE EtFECT or Sodium Chlorides ox' the Chemical Changes in the Blood 
or the Dog After Obstruction of the Cardiac End or the Stomach 
Russell L Haden and Thomas G Orr, J Exper Med 48 627, 1928 

A study IS reported of the effect of different methods of treatment on the 
toxemia of cardiac obstruction The average duration of life of untreated dogs is 
three days Three dogs treated with 1 per cent salt solution subcutaneously lived 
thirty-two, thirty-six and forty-five days, respectively, without developing a toxemia 
Two per cent dextrose, similarly given, does not alter the course of the toxemia 
Concentrated salt solution m small quantities, given directly into the jejunum, 
prevents the marked rise in nonprotein nitrogen but does not materially prolong 
life Release of the obstruction does not change the course of the toxemia in 
untreated animals The subcutaneous injection of 1 per cent sodium chloride solu- 
tion after release of the obstruction causes a rapid return of the blood to normal 
and allows the animal to recover A similar amount of fluid given as 2 per cent 
dextrose does not alter the course of the toxemia after release of the obstruction 

Authors’ Summary 

The Blood Chlorides in Proteose Intoxication Russell L Haden and 
Thomas G Orr, J Exper Med 48 639, 1928 

Dogs injected with proteose recovered from the intestinal contents of animals 
with obstruction at different levels show no significant changes in the blood 
chlorides even with a fatal intoxication After the intravenous injection of lethal 
and sublethal doses of Witte’s peptone, there is little change in the chlorides 
Autolyzing liver m the abdominal cavity produces no change in the blood chlorides, 
even with a great increase in the urea and nonprotem nitrogen Proteose intoxica- 
tion IS probablj not a factor m the characteristic fall in chlorides seen after 

intestinal and pjloric obstruction . , „ 

Authors Summart 

On the Period of Human Gestation W A Jolly, J Obst & Gynec Bnt 
Emp 35 258, 1928 

Two factors determine the length of gestation, they are dependent on the 
rhythmic endocrine influence, and the irritability and tolerance of the uterus to 
Its distention in the last months of pregnancy The period of human gestation 
IS related to the length ot the menstrual cycle The physiologic period extends 
oyer eleven cycles instead of the current accepted ten cyclic periods This is 
reckoned from the middle day of the last cycle, i e , when the menstrual cycles 
are short and regular, such as twenty-four days, the pregnancy, counted from 
the last menstrual flow, lasts 264 days, or eleven cycles When the period of 
gestation is figured from the time of ovulation, which is usually about the fourteenth 
daj, the length of gestation vould amount to 252 da>s, or ten and one-half cycles ' 

A J Kobak 
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The Resorption or the Biliart Acids in the Normal and Inelamed Gall 
Bladder F Rosenthal and H Light, Klin Wchnschr 7 1952, 1928 


Severe inflammations of the gallbladder markedly 
biliary acids 


increase the absorption of 
E F Hirsch 


H\pogl\cemia in Addison’s Disease W Wadi, Klin Wchnschr 7 2107. 
1928 

The report stresses the hjpoghcemia which appeared in the late stages of 
tlie disease in his patient, with coma and muscle tw'itchings Dextrose temporarily 

relieved these symptoms ^ 

E F Hirsch 


The Effect or Training on the Work Clrve or Bi ood Sugar A Hof- 
mann, Klin Wchnschr 7.2043, 1928 

As Burger already supposed, the liyperglj cemia w'lth work diminishes wnth 
training, and finally disappears Further, the hypoglycemia decreases so that 
finally, in a well trained person, the sugar cune is practically a straight line 

Author’s Summary 

Lipin Metabolism in Fasting Ammai s H Wendt, Klin Wchnschr 7 2183, 
1928 

In fasting dogs, the phosphohpins and cholesterol increase in amount in the 
peripheral blood during the first few da>s and gradually decrease later to sub- 
normal \alues The free cholesterol and the estenfied cholesterol participate about 
equally m the initial increase and subsequent diminution The increase of phospho- 
hpin and cholesterol ester noted m normal animals after triolein feeding is much 
more accentuated in the fasting dog Correlation is sought bj the assumption 
that fat IS destroyed more quicklj than lecithin or the cholesterol esters 

'Author’s Summari 


Pathologic Anatomy 

Myocarditis B J Claw'SON, Am Heart J 4 1 (Oct) 1928 

Myocarditis, acute or chronic, arranged diffusely or in localized areas as Aschoff 
nodules or abscesses, is a common condition in the mjocardium m acute and 
recurrent rheumatic endocarditis, in subacute bacterial endocarditis and in old ^aIve 
defects The periarterial scars appear to be the result of a prcMOUs bacterial 
infection and are frequently found m the myocardium in cases of subacute bacterial 
endocarditis and old vahe defects Prolifcratn e or exudatne inflammation is rare 
in the myocardium in cases of syphilitic aortitis Scars resulting from atrophy 
of muscle w'lth replacement by connective tissue follow’ing a narrow'ing of coronary 
arteries seldom occur except in the myocardium in cases of hypertension and 
coronary sclerosis The extent of myocardial injury as showm by anatomic changes 
rarely appears to be sufficient to bring about cardiac failure The conditions 
usually diagnosed acute or chronic mjocarditis cannot be demonstrated clinically 
to be inflammatory processes and in most cases anatomic injuries are not seen 
So-called mjocarditis is usually a condition of the myocardium, probably fatigue, 
which IS not manifested anatomically Author’s Summary 

Abnormallv Long Papillary Muscles or the Human Heart Wallace 
M Yater, Am Heart J 4 72 (Oct) 1928 

This type of anomaly is undoubtedly congenital Early in the de^elopment of 
the atrioventricular valves, muscular tissue from the myocardium invades the 
endocardial tissue of the cusps and replaces it The muscular tissue of the cusps 
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becomes closely blended with the subjacent musculature of the walls of the 
ventricles This stage in the development of the cusps is soon followed by replace- 
ment of the muscular tissue by collagenous connective tissue, the process evidently 
taking place mainlj from above downward The subjacent trabeculate musculature 
also is replaced by collagenous connective tissue The fibrous cords so developed are 
the chordae tendjneae Muscular tissue persists at the parietal ends of the cords 
and forms the papillary muscles 

In cases such as those just described, the replacement by collagenous connective 
tissue ceases too soon and is imperfect, muscular tissue is left in place of chordae 
tendmeae The only other explanation would be that localized endocarditis had 
produced thickening and retraction of the chordae tendmeae, causing the cusp 
of the valve and the papillary muscle to be drawn together All the facts, however, 
are opposed to this conception and point ‘rather to the developmental origin of 
the condition The instances of this anomaly previouslj reported and those 
described in this paper have not appeared to possess any clinical significance In 
case 2 of this series it semed that the condition might have increased the insuffi- 
ciency of a dilated mitral ring had such been present, but the mitral orifice was 
apparently not very incompetent Author’s Summary 

The Relation of the Weight or the Heart to the Weight or the Body 
AND OF THE WEIGHT OF THE Heart TO Age Harry L Smitii, Am Heart 
J 4 79, 1928 

The average weight of the adult male heart is 294 Gm , that of the adult 
female heart is 250 Gm There is a definite correlation between the weight of 
the heart and weight of the body The ratio is 0 43 per cent for males, and 
0 40 per cent for females , it is slightly higher m thin persons and lower in obese 
persons This coefficient is not accurate for body weights of less than 45 Kg 
and more than 94 5 Kg The weight of the heart ma> be calculated from the 
weight of the body, with an error varying from 8 to 10 per cent The weight 
of the heart does not increase with age, irrespective of the weight of the body, 
it increases, however, with increase in the weight of the body 

Author’s Summar\ 

The Longitudinal Smooth Muscle of the Central Vein of the Supra- 
renal Gland Earl Fletcher Henderson, Anat Rec 36 69 (July) 1927 

The musculature of the medullary veins of the suprarenal gland occurs as 
heavy longitudinal bundles in the wall of the central vein and its tributaries No 
circular bundles are found In smaller veins the bundles are usually single and 
rounded, and often appear to project far into the lumen of the vessel In larger 
veins there are two or more bundles in the wall Increasing in size and" number, 
they encroach on one another, lose their rounded contour and become more flattened 
and more uniformly distributed Before emerging from the gland, the mam trunk 
of the central vein is a thick-walled vessel consisting of an endothelial intima, 
a strong muscular coat of longitudinal smooth muscle fibers arranged uniformly 
about Its circumference, and a connective-tissue adventitia 

To determine the course of these bundles, segments of the central vein were 
reconstructed m wax As small veins with only one longitudinal muscle bundle 
unite, muscles on adjacent sides of the vessels fuse in the angle of anastomosis 
When a larger vein approaches a point of anastomosis with a similar one, the 
longitudinal fibers usually arrange themselves in two main masses, one on the side 
nearest the approaching vessel, the other on the opposite side When the vessels 
unite, bundles on adjacent sides fuse in the angle, those on opposite sides continue 
along the outer walls of the \essels 

Because of this arrangement, contraction of the musculature results in dilatation 
of the central vein Apparently this muscle regulates the outflow of blood and 
epinephrine through the suprarenal vein into the general circulation 

Author’s Summary 
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or THE Concentric Corpuscles or Hassali HARVEi 
Ernest Jordan and Guv Winston Horslev, Anat Rec 35 279 (June) 

Histologic evidence is presented for an interpretation of the concentric corpuscles 
of the thymus in terms of foci of occlusion of capillaries and prccapillar 3 ’- arterioles 
following endothehal-cell h% pertroply in involution Structures closely resembling 
Hassali s corpuscles of the thymus, and clearlj’ representing segments of pre- 
capillary arterioles iii which the liitnen has become obliterated through hj'pertrophy 
of the endothelium, aic described in the case of certain involuting lymph nodes 
of the rabbit . , 

Authors Summarv 


A.IR IN HIE CORONVRV Artlrils George J Rukstinat and E R Le Count, 
J A M A 91 1776 (Dec 8) 1928 


Experience with some forms of death of human beings and with occurrences 
in w'hich the approach of death has been close, and the results of experimental 
air embolism of the pulmonar 3 veins and S3'stemic arteries in gmnea-pigs indicate 
that postmortem examinations of human bodies should now and then be done 
under w’ater or w'lth other appropriate measures for demonstrating the presence 
or absence of air in the svstcinic arteries, cspcciall 3 in those which supply the 
heart muscle 


In conditions in which air embolism is possible, particularl 3 embolism of the 

pulmonary veins, the patient should be promptly examined for peculiar churning 

murmurs of the heart whenever unexpected S3ncope is encountered and such 

examinations arc feasible . , ~ 

Authors Summary 


Mussel Poisoning K F Mever, H Homi r and P Scjioexhol?, J Prev 
Med 2 365, 1928 

In a review of several phases of mussel poisoning in California in 1927, four 
fatal cases arc reported The onl 3 lesions found were small hemorrhages in 
the fundus of the stomach and the first portion of the duodenum 


Addison’s Disease with Airophv or Surrvrenal Cortex O Brenner, 
Quart T Med 22 121 (Oct) 1928 

Five cases of Addison’s disease are described In four of them there was a 
peculiar and characteristic lesion of the cortex, w’lth destruction of most of it 
The medulla was little or not at all injured In the fifth case no suprarenal glands 
were found It is suggested that this ma 3 ' represent the end stage of the process 
illustrated by the other four cases It is suggested that the process is a necrosis 
of cortical cells caused by some unknown toxin which has a special affinity for 
them This is followed by focal regeneration, with the production of hyperplastic 
islands of hypertrophied cells, w'hich arc then attacked b 3 ’’ the same process The 
few cortical cells left after the pnmar 3 '’ injury are probably overworked, possibly 
causing part of the subsequent degeneration In many cases of Addison’s disease 
due to suprarenal atrophy or tuberculosis, other endocrine glands are also dis- 
eased In one case the lesion of the thyroid was almost as marked as that of the 
suprarenal glands, though there were no symptoms of disease of the thyroid In 
another case there were mild symptomless lesions of the th 3 Toid and testis In 
another case there were symptoms and pathologic changes of exophthalmic goiter 
as well as of Addison’s disease In the other tw'o cases the other endocrine glands 
w'ere not examined The pathologic evidence as to the relative importance of the 
cortex and medulla is reviewed It is shown that the symptoms of Addison’s disease 
occur only when most of the cortex is destroyed, and that they occur then ev'cn 
if the medulla and the chromaffin system are normal On the other band, the 
chromaffin system may be absent, and if the cortex is normal there are no sjuiip- 
toms of Addison’s disease The inference is drawn that the symptoms are due 
to disease of the suprarenal cortex and not to disease of the medulla or of the 
chromaffin system as a whole 
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Congenital Structural Anomalies of the Pulmonari Artery A Costa, 
Arch di pat et chn med 7 329 (Sept) 1928 

This study is based on histologic and micrometric examinations of pulmonarj 
arteries (210 cases) in various decades of life and of both sexes In each instance, 
the micrometric measurements of the single layers of the arterial wall and the 
histo-analysis were made m the lower third of the artery Under normal condi- 
tions, the thickness of the media in children varies between 0 35 and 0 5 mm , in 
the adolescent periods of life it reaches a thickness of from 0 6 to 0 650 mm , 
and in advancing age it measures between 0 7 and 0 85 mm While the intimal 
layer is extremely thin (0 01 mm ) in the first years of life, it presents in 
adolescence a gradual enlargement, showing a thickness of from 0 015 to 0 02 mm 
and m later decades, 0 03 mm This progressive enlargement of the media is 
due to an increase in the density of the circulatory distributed elastic lamellae 
and to a further development of the muscle tissue The gradual thickening of 
the intima occurs on account of the increasing density of the internal elastic mem- 
brane and the formation of a delicate subendothelial layer of connective tissue 
The structural malformations found were mainly of hypoplastic nature Three 
definite types were observed 1 Muscular hypoplasia affects the artery diffuselj 
and IS characterized by muscle tissue that is little developed or totallv absent 
The elastic apparatus, as well as the interstitial connective tissues, often appear 
hyperplastic However, the muscular hypoplasia rarely occurs, without a con- 
comitant hyperplasia of these two tissues 2 In another type of musculo-elastic 
hypoplasia, not only are the muscular elements scarce, but also the structurally 
important, circularly-running elastic lamellae are extraordinarily thin The inter- 
stitial connective tissue usually exhibits a diffuse hyperplasia 3 The elastic 
hypoplasia is characterized by greatly hypoplastic elastic apparatus, while the 
muscular tissue reaches an otherwise moderate development In hypoplastic con- 
ditions of the first and second types, the media may show a nearly normal thick- 
ness (0 75 mm m persons from 30 to 40 years of age) due to hyperplastic processes 
of other tissues In the second type, however, the media never achieves its normal 
size and the pulmonary artery then greatly resembles its early (from 1 to 5 years 
of age) forms during extrauterine development The intima does not exhibit any 
structural abnormalities in the aforementioned hypoplastic conditions of the media, 
except that the internal elastic membrane participates, more or less, in hyper- 
plastic or hypoplastic processes of the media layer These investigations do not 
confirm the observations of Orliansky in regard to hypoplasia of the cerebral 
arteries (These de Geneve, 1919) 

In 14 per cent of all the cases examined post mortem, such structural anomalies 

of the pulmonary artery were observed One could not establish any correlation 

between the described anomalies of the pulmonary wall and the development of 

atherosclerosis In 90 per cent of the cases investigated there was a parallelism 

between the hypoplasia of the aorta and hypoplastic conditions of the pulmonary 

artery, in 16 per cent of the cases with the latter condition a chronic pulmonar}' 

tuberculosis was present „ t t,,- 

iL L Miloslavich 

The Thyroid Gland in Goitrous and Goiter-Free Regions H May 
Arch f klin Chir 149 501, 1928 

May studied the size of the acmi and the extension of epithelial proliferation 
in nongoitrous thyroid glands from different regions He found a larger histologic 
development of the thj roid glands of the goitrous region compared with the glands 
of goiter-free regions This difference appears striking in a comparison of the 
enlargement of the thyroid glands at pubertj In the female the histologic develop- 
ment at puberty is always more extensive than in the male The thyroid gland 
of the male becomes noticeably enlarged after the age of 60, a new proliferation 
which does not seem to occur in the female „ 

C A Hellwhg 
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ToLbvi LNDiAMiMciriiijh II IIiTLf, Bcitr z path ‘\nat u z allpr Path 

79 700, 192S 

The work emphasizes the causation of icterus bj toljlcnecliaminc as due to 
capillarj tlirombosis of the bile-ciucts rather than to damaVc to hver-cells Sub- 
cutaneous injection of tohdcncdiainine causes a bihrubincmia with the appearance 
shortly of both bile pigment and bile salts in the urine Biharv thrombi fill the 
bihar\ capillaries but the Incr cells arc scaiceh altered 

Tnssn Louis Serb\ 

lon,\LLM3iAMiMcriKLs D Yi.\ss, Bcitr / path Anat u z allg Path 

79 712, 192S 

Toljlenediamine gncs a brownish discoloration to the blood for about twelve 

hours after injection, thus preventing the studj of bilirubin by the van den Bergh 

test during that time De\trosc administered at intervals of two hours does 

not dclaj the appearance of the icterus The ligation of the thoracic duct in a 

normal animal does not gne anj large collection of bilirubin m the duct, whereas 

in an animal gnen toljlcnediamine the ligated thoracic duct contains tw-ice and 

three tunes the amount of hiltrubin that ts m tha Wood The jcterus caused by 

tolylenediaminc results from a resorption of inlc as well from hepatogenous and 

hematogenous changes , ^ o 

Jnssn Louis Serby 

Contribution ro inn Know i edge or Periarteritis Kodosa S Nauheim, 
Frankfurt Ztschr f Path 36 32, 1928 

\ case of periarteritis nodosa m which only the smallest arteries were affected 
and which w'as tiierefore recognized onlj'- b\ microscopic c\amination is described 
“Associated w'lth the arterial lesion w'as malignant sclerosis of the kidney and 
an old pulmonary endocarditis This association seems to support the conclusion 
of Fehr that a vascular poison is concerned m the production of the malignant 
sclerosis and to faior the idea that the periarteritis is not the result of a specific 

Jean Oliver 

Aneurvsma Dissecans on \ Syphilitic Basis Adaibert Loeschke, Frank- 
furt Ztschr f Path 36 56, 1928 

Although the ctiologY of dissecting ancurjsms is not 3 ct entirely clear, the 
author belieies that m all cases a prchniinary damage of the arterial Yvall must 
be assumed The newdy formed channel of the aneurysm can take on the function 
of the original \essel and can even undergo the same pathologic process that are 
observed in arteries Ordinarih' a sjphihtic aortitis docs not favor the dev'elop- 
ment of dissecting aneurvsms, but a case is described in which they occurred due 
to a nodular gumma in the aortic wall The author believes that the origin of 
the other cases of syphilitic dissecting ancurj'sm reported in the literature arc 
to be evplained m a similar waj Tean Oliver 

Two Rare Observations in Onyuris Jn testation or AIan' Helmutii 
Nathan, Frankfurt Ztschr f Path 36 82, 1928 
In a case of perirectal abscess o\yuns were found surrounded by a granulation 
tissue m which there were many foreign body giant cells In another case of 
cirrhosis, ova and embryos of oxyuns were found m cysthke structures in the 
spleen The location of these was explained by a retrograde passage from the 
portal blood stream, this being favored by the portal stasis which the cirrhosis 
had caused Jean Oliver 

The Histologic Changes or the Thymus Gland in Children with Scarlet 
Fever P W Ssipow'SKY, Frankfurt Ztschr f Path 36 123, 1928 

The weight of the thymus gland was found to be less than normal in a series 
of twenty-nine children who had had scarlet fev^er This loss of weight w^as due 
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to a disappearance of the lymphocytes, an effect of the toxin The lobules of 
the organ thus lose their typical differentiation The medullar and cortical portion 
of the thymus gland both show a predominance of the reticulo-epithehal structure 
There is even a proliferation of the latter formations, so that macrophage-hke 
cells are found which are filled with fat The picture of these changes is there- 
fore similar to those described for other acute infectious diseases such as dysentery 
or diphtheria Jean Oliver 


Comparative Investigations of Thyroid Glands in Persons Between the 
Ages or 25 and 50 Hans Schaer, Frankfurt Ztschr f Path 36 249, 
1928 


For the accumulation of the normal data concerning tlie thyroid gland m middle 
Europe, only the north German coast (Kiel and Konigsberg) can be considered 
In all other regions endemic goiter is more or less prevalent The weight of the 
organ is of little significance Variations in the size of follicles are more important 
as indication of abnormality The condition of thyroid glands in Kiel is contrasted 
with that of thyroid glands in Bern Curves constructed on the age and average 
dimensions of the follicles in the two regions showed marked difference, nuclear 
changes, proliferation and desquamation of the epithelium, and other changes in 


the two regions are noted 


Jean Oli\ er 


Pathologic Chemistry and Physics 

Studies on Permeability of Membranes A A Weech and L J Michaelis, 
Gen Physiol 12 55 and 221, 1928 

In a study of the relative rates of passage through dried collodion membranes 
of various nonelectrolytes, it was found that acetone and urea pass through the 
membrane much more rapidly than gljcenn, and glycerin in turn much faster than 
dextrose The rate was found to vary directly with the difference in concentra- 
tion on the two sides The presence of glycerin on both sides of the membrane 
did not interfere with the passage of acetone Experiments are described which 
suggest that with large molecules, as those of dextrose, there is a gradual cloggmg 
of the pores of the membrane until a stationary gradient is reached The experi- 
mental data are explained on the conception of the membrane as a sieve with 
pores The different diffusion rates are accordingly regarded as due to differences 
m molecular size, smaller molecules having a far greater pore area available for 
their passage than do the larger ones It is estimated that 98 per cent of the 
pore area available for diffusion of acetone is unavailable for glycerin, and for 
dextrose only 0 3 per cent of this area is available 

A mensurative study was made of dried collodion membrane, including determi- 
nations of thickness and of relative proportions of collodion volume and pore 
volume Evidence is produced that smaller molecules utilize a much larger 
percentage of total pore area for diffusion than do larger molecules 

H E Eggers 

The Protein Content or the Cerebrospinai Fluid in Myxedema W O 
Thompson, P K Thompson, E Silveus and M E Dailey J Qm 
Investigation 6 251, 1928 

In seventeen cases of myxedema, the protein concentration of the spinal fluid 
was found to be high It usually dropped to normal limits with the administra- 
tion of thyroid extract A differential point is thus given in the rare case m 
which myxedema maY be confused with tumor of the brain or chronic nephritis 

H R Fishback 
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Thl Plasma in Si;\eri Diabltic Acidosis A F Hartmann and D C 
Darrow, J Clin Imestigation 6 257, 1928 

The composition of the blood plasma was studied in sin cases of severe diabetic 
acidosis and also during the period of recoiery It was show'n that marked con- 
centration of the plasma occurred with but slight diminution of total base The 
decrease of bicarbonate and chloride was relatively greater than the increase of 
ketone acid and protein Treatment with w-ater and insulin, wnth or without 
carbohj^drate, restored the bicarbonate and pn relativeb slowdj at first, and the 
addition of salt solution aided but little in bicarbonate rccoicry The combination 
of sodium bicarbonate w'lth water, insulm, carbohydrate and sodium chloride 

provided a rapid and complete relief from acidosis -r- 

H R Fishback 

The P„ or the Urine Under Vit\l Conditions A Beck and H J Lauber, 
Klin Wchnschr 7 2241, 1928 

ptt determinations of the urine with indicators is often without regard for 

the carbon dioxide tension A shift in the pn to a more alkaline (or less acid) 

reaction occurs promptlj wdieii carbon dioxide escapes, greater wuth alkaline urines 

than acid Temperature variations also influence markedly the carbon dioxide 

tension and consequent^'' the pn t- t- tt 

' ' Edwin F Hirsch 


Microbiology and Parasitology 

C\TOL\SIS IN THE ClREBROSI’INAL FlUID IN ACLTE Poi IOM\ ELITIS G LyON, 

Am J Dis Child 36 40, 1928 

Cytolysis has been obscr\cd in the carlj pleocytoses of acute poliomyelitis, which 
IS more active tow'ard the multilobed elements than tow'ard the mononuclear 
elements 

Proof IS gi\cn of the ad\isability of making cell counts of the spinal fluid 
immediately after lumbar puncture in all cases in w’hich there ma^' be a possibilitj 
of poliomyelitis 

A pleoc 3 'tosis consisting of SO per cent or more of multilobed cells, occurring 
in a cleat fluid, is suggestive of acute poliomyelitic infection When in the course 
of from tw'cntj'-four to thirty-six liours, the lumbar puncture is repeated and 
there is a fall in the total cell count w'ltli a shifting of the differential count 
to a mononucleosis of 90 per cent or more, one mat be certain that the condition 
IS one of poliom}elitic infection This cellular response is pathognomonic, as it 
has not been observed in the spinal fluid in other conditions 

Author’s SuMMAR'i 

Ineection of the Conjunctiva and Cornea or Guinea-Pigs Following 
THE Application or Virulent Diphtheria Bacilli AIargaret Beattie, 
Am J Hyg 8 502, 1928 

The application of diphtheria bacilli to the previously irritated eyes of guinea- 
pigs for the purpose of detecting the immunity of animals immunized against 
diphtheria is not reliable, since SO per cent of normal animals tested w'ere not 
infected Pearl Zeek 

Infection with Strongvloides Stercoraiis J H Sandground, Am J 
Hvg 8 507, 1928 

Dogs and cats of all ages were successfully infected with Stiongyloides sfcrco- 
I alts secured from a human patient The animals showed certain decided differences 
in susceptibility to the disease and to its duration The infections disappeared 
spontaneously and were followed by the acquired immunity which, in dogs, lasted 
for more than six months The development of immunity w'as thought to be 
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intimately associated with the relationship that existed beween the species of host 
and parasite and indicated the biologic maladjustment of the parasite to the host 

Pearl Zeek 

The Passage of Living Bacteria Throlgh the Intestinal Wall Lloyd 
Arnold, Am ] Hyg 8 604, 1928 

The bacterial flora of the small intestine can be altered by diet and also by 
climatic changes Disturbances in the heat regulatory mechanism of the animal 
cause a qualitative and quantitative difference in the flora of the upper half of 
the small intestine These changes are intimately associated with an inhibition 
of the normal bactericidal power of the small intestine This allows the cecal 
flora to ascend into the upper part of the alimentary tract, and interferes with the 
destruction of ingested bacteria 

Sudden alkahmzation of the upper part of the small intestine, m the presence 
of certain kinds of protein material or bile, allows viable bacteria to pass through 
the wall of the intestinal tract and appear for a short period of time in the thoracic 
duct It IS thought that these changes are brought about by alterations m the 
equilibrium of the autonomic nervous system Pearl Zeek 

A Critique on Artificial Pneumothorax in Pulmonary Tuberculosis 
Henry Sewall, Am Rev Tuberc 18 117, 1928 

The observations set forth appear to offer solid ground for deductions as to 
the course of events within the thorax after complete artificial collapse of the 
extensively diseased left lung While the pendular motions of the whole medi- 
astinum and the archke deviations of the flexible and free portions of the mediastinal 
pleurae have the same cause and are quantitatively similar when unmodified by 
adhesions, these motions are largely dissociated at a later stage of the clinical 
history Comparatively early in the treatment with pneumothorax there was 
wide pendular swinging of the whole mediastinum Later in the course of treat- 
ment, both movements become progressively restricted, the pendular movement 
to a greater degree Moreover, the tendency to complete elimination of the pneumo- 
thorax cavity IS shown by the increasing mean inclination of the mediastinum 
towards that side The obliteration of this cavity must depend primarily on 
reexpansion of the collapsed lung, in default of which there is approximation and 
increased inclination of the ribs and ascent of the diaphragm on the affected side, 
added to which and probably most important of all, is deviation of the plane 
of the mediastinum, which the stiffening and adhesions make progressively more 
difficult Keeping pace with this displacement is compensatory hypertrophy of the 
contralateral lung 

An interesting outcome of these experimental observations was the demonstra- 
tion that approximately isolated costal breathing had a marked influence on the 
pendular swing of the mediastinum as a whole, while pure diaphragmatic breathing 
had comparatively little effect The reverse was true in the case of bulging of 
the flexible mediastinal pleurae, dependent on the relaxation or tautneSs, respec- 
tively, of the membranes with the ascent and descent of the diaphragm Mhth 
the lapse of time and progressive diminution of the pneumothorax cavity, the 
pendular motions of the mediastinum became relatively more restricted than the 
vertical motions of the lung which are activated by the diaphragm 

H J CORPER 

Factors in the Pathogenesis of Tuberculosis Allen K Krause, Am 
Rev Tuberc 18 208, 1928 

In following the many -varied threads of this complicated and tangled skein 
that leads to the pathogenesis of tuberculosis, one should ever keep in mind that 
between the time the offending bacilli are received and that of pathogenesis, the 
natural historv of tuberculous infection rarely discloses the disease as pursuing 
an uninterrupted course Even infected infants who fall ill (and onlv the lesser 
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The Plasma in Se\cre Diabetic Acidosis A F Hartmann and D C 
Darrow, J Clm Investigation 6 257, 1928 

The composition of the blood plasma was studied in sin cases of severe diabetic 
acidosis and also during the period of recovery It was shown that marked con- 
centration of the plasma occurred with but slight diminution of total base The 
decrease of bicarbonate and chloride w'as relatively greater than the increase of 
ketone acid and protein Treatment with water and insulin, with or without 
carbohydrate, restored the bicarbonate and />n relatively slowly at first, and the 
addition of salt solution aided but little in bicarbonate recovery The combination 
of sodium bicarbonate wuth w'ater, insulin, carbohydrate and sodium chloride 
provided a rapid and complete relief from acidosis Fishback 


The fin OF THE Urine Under Vital Conditions A Beck and H J Lauber, 
Klin Wchnschr 7 2241, 1928 

fin determinations of the urine wuth indicators is often without regard for 
the carbon dioxide tension A shift in the fin to a more alkaline (or less acid) 
reaction occurs promptly when carbon dioxide escapes, greater with alkaline urines 
than acid Temperature variations also influence markedly the carbon dioxide 
tension and consequently the fin P 


Microbiology and Parasitology 

Cttolysis in the Cerebrospinal Fluid in Acute Por iomvelitis G Lyon, 
Am J Dis Child 36 40, 1928 

Cytolysis has been observed in the earlj pleocytoses of acute poliomyelitis, which 
IS more active tow'ard the multilobed elements than toward the mononuclear 
elements 

Proof IS given of the advisability of making cell counts of the spinal fluid 
immediately after lumbar puncture in all cases in w'hich there may be a possibility 
of poliomyelitis 

A pleocjtosis consisting of 50 per cent or more of multilobed cells, occurring 
m a clear fluid, is suggestive of acute poliomyelitic infection When in the course 
of from twentj-^-four to thirty-six hours, the lumbar puncture is repeated and 
there is a fall in the total cell count wuth a shifting of the differential count 
to a mononucleosis of 90 per cent or more, one maj be certain that the condition 
IS one of poliomyelitic infection This cellular response is pathognomonic, as it 
has not been observed in the spinal fluid in other conditions 

Author’s Summary 

Infection of the Conjunctiva and Cornea of Guinea-Pigs Following 
THE Application of Virulent Diphtheria Bacilli Margaret Beattie, 
Am J H>g 8 502, 1928 

The application of diphtheria bacilli to the previously irritated eyes of guinea- 
pigs for the purpose of detecting the immunity of animals immunized against 
diphtheria is not reliable, since 50 per cent of normal animals tested were not 
injected Pearl Zeek 

Infection w^ith Strongtloides Stercoralis J H Sandground, Am J 
Hvg 8 507 1928 

Dogs and cats of all ages were successfully infected with Shongyloides sterco- 
1 ahs secured from a human patient The animals showed certain decided differences 
in susceptibility to the disease and to its duration The infections disappeared 
spontaneously and were follow'ed by the acquired immunity which, in dogs, lasted 
for more than six months The development of immunity w^as thought to be 
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intimately associated with the relationship that existed beweeii the species of host 
and parasite and indicated the biologic maladjustment of the parasite to the host 

Pearl Zeek 

The Passage or Living Bacteria Throlgh the Intestinal Wall Llond 

Arnold, Am J Hjg 8 604, 1928 

The bacterial flora of the small intestine can be altered by diet and also by 
climatic changes Disturbances m the heat regulator}' mechanism of the animal 
cause a qualitative and quantitative difference m the flora of the upper half of 
the small intestine These changes are intimately associated with an inhibition 
of the normal bactericidal power of the small intestine This allows the cecal 
flora to ascend into the upper part of the alimentary tract, and interferes with the 
destruction of ingested bacteria 

Sudden alkahnization of the upper part of the small intestine, m the presence 
of certain kinds of protein material or bile, allows viable bacteria to pass through 
the wall of the intestinal tract and appear for a short period of time in the thoracic 
duct It IS thought that these changes are brought about by alterations in the 
equilibrium of the autonomic nervous system Pearl Zeek 

A Critique on Artificial Pneumothorax in Pulmonary Tuberculosis 

Henry Sewall, Am Rev Tuberc 18 117, 1928 

The observations set forth appear to offer solid ground for deductions as to 
the course of events within the thorax after complete artificial collapse of the 
extensively diseased left lung While the pendular motions of the whole medi- 
astinum and the archke deviations of the flexible and free portions of the mediastinal 
pleurae have the same cause and are quantitatively similar when unmodified by 
adhesions, these motions are largely dissociated at a later stage of the clinical 
history Comparatively early m the treatment with pneumothorax there was 
wide pendular swinging of the whole mediastinum Later m the course of treat- 
ment, both movements become progressively restricted, the pendular movement 
to a greater degree Moreover, the tendency to complete elimination of the pneumo- 
thorax cavity IS shown by the increasing mean inclination of the mediastinum 
towards that side The obliteration of this cavity must depend primarily on 
reexpansion of the collapsed lung, m default of which there is approximation and 
increased inclination of the ribs and ascent of the diaphragm on the affected side, 
added to which, and probably most important of all, is deviation of the plane 
of the mediastinum, which the stiffening and adhesions make progressively more 
difficult Keeping pace with this displacement is compensatory hypertrophy of the 
contralateral lung 

An interesting outcome of these experimental observations was the demonstra- 
tion that approximately isolated costal breathing had a marked influence on the 
pendular swing of the mediastinum as a whole, while pure diaphragmatic breathing 
had comparatively little effect The reverse was true in the case of bulging of 
the flexible mediastinal pleurae, dependent on the relaxation or tautness, respec- 
tively, of the membranes with the ascent and descent of the diaphragm With 
the lapse of time and progressive diminution of the pneumothorax cavity, the 
pendular motions of the mediastinum became relatively more restricted than the 
vertical motions of the lung which are activated by the diaphragm 

H J CORTER 

Factors in the Pathogenesis of Tuberculosis Allen K Krause Am 
Re\ Tuberc 18 208, 1928 

In following the manj varied threads of this complicated and tangled skein 
that leads to the pathogenesis of tuberculosis, one should ever keep m mind that 
between the time the offending bacilli are received and that of pathogenesis, the 
natural historj of tuberculous infection rarely discloses the disease as pursuing 
an uninterrupted course Even infected infants who fall ill (and onlv the lesser 
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number do) will be found to go weeks and months with an inactive infection 
before a breakdown, the child months and 'vears, and the adults years and decades 
If there were no other guiding facts this circumstance alone should show that, 
in the majority of cases, neither native character of tissue nor kind of dosage of 
bacillus is decisive in establishing the pathogenesis of tuberculosis, contributory 
though each may be to the result The net result of this inquiry is to suggest 
that from the first meeting of virulent germ and susceptible host in most cases 
there results a tissue graft which, if placed in the tissues of the animal man 
who was living a normal existence, would, because of a prompt acquisition of 
allergy and immunity, go the way of limited development and at last obsolescence 
But civilized man has drifted far from the life of man the animal, and in the 
journey has been and is subjecting his ingrafted tubercle to varied forces that 
promote its growth and spread Back of every awakening of tubercle, back of 
every nurturing of its evolution, is an experience or succession of experiences that 
have promoted its continued existence of progression Common observation teaches 
us that such an experience, regarded ph\ siologicallj , is characteristicallj of a 
stressful nature Whatever may be stressful is to be viewed in its relations to 
the individual The ultimate solution of the problem of pathogenesis of tuberculosis 
m human beings must be sought where the sick human being is — in the clinic — 
and the answer obtained from the story of the human being himself So far, his 
imperfect accents all speak one W'ay, to the effect that it is ivhat he has done and 
what has happened to him since infection that have been most momentous Em iron- 
ment or individual experience has swung toward or away from pathogenesis the 
balance formed by the initial meeting of germ and host, and soon affected by 
allergy and immunity ^ j 


A Stud\ of Tuberculous Lesions in the Lung of a Negro Child Nine 
Weeks Old William Snow Miller, Am Rev Tuberc 18 373, 1928 


The lung on which this study w'as made was that of a negro girl, aged 9 wrecks, 
w'ho had been ill for six w'eeks Careful reconstructions w’cre made The article 
has profuse illustration, including stereoscopic pictures With the exception of 
one small area of tuberculous bronchopneumonia, miliary tubercles formed the 
only lesions in the region studied The infection was conveyed from some source, 
as jet undetermined, through the arterial blood stream The tubercles had 
developed in the capillary bed between the pulmonary artery and the pulmonarj 
vein The primary infection seemed to be in the lymphoid tissue associated with 
the pulmonarj”^ vein, this receives its blood supply from the pulmonarj artery 
The lymphatics were not involved in the tuberculous lesion All the valves found 
in the Ijunphatics were situated less than 2 mm below the surface of the pleura 
and opened towards the pleura This means that from a narrow' peripheral zone 
of the lung, the lymph must dram toward the pleura, but leaves unsettled the 
direction of flow from deeper portions, although it must be assumed that from 


the central portion the flow is toward the hilum 


H J CORPER 


The Duration of Life in Pulmonarv Tuberculosis with Cavity Harry 
L Barnes and Lena R P Bv,rnes, Am Rev Tuberc 18 412, 1928 

Of 1,454 patients with cavity w'hich were reviewed, 80 per cent died within 
one year, 82 per cent within tw'o years, 85 per cent within three years, 90 per cent 
within fiv'e jears and 95 per cent within fifteen years The average duration of 
life of 270 patients with cavities, from the appearance of the signs of cavities 
until death, was 15 8 months Had the remaining survivors died on the day the 
statistics were compiled, it would have raised the average duration to twenty-four 
months In 99 per cent of 616 cases of cavitj' diagnosed by roentgenogram, tubercle 
bacilli were found in the sputum A family history of tuberculosis, a history of 
hemoptysis, or the age of the patient did not materially affect the prognosis Only 
one of fifty-seven colored patients survived for three j'ears The average duration 
of life was sixteen months in males and fourteen months m females The percentage 
of surviv'ors after periods of three and five j'ears, among patients with a pulse 
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rate of less than 90 was five times as great as among patients with a pulse rate 
of more than 100 The peicentage of patients who survived for one year was 
more than three times as great, and of those who survived for five years was 
eight times as great, among patients wnth temperature of less than 99 F as among 
patients with temperatures of more than 100 F The survivors among patients w'lth 
cavity of the right lung were slightly more numerous and lived slightly longer 
than those among patients w'lth cavitv of the left lung The percentage of survivors 
for one and three vears, respectively, was in direct relation to the amount of 
pulmonar} disease The duration of life bore a direct relation to the number of 
cavities Of 17 patients with more than three cavities, none survived a year 
Eightj'-eight per cent of patients with cavities larger than 7 cm died within a 
year Among cases of small cavities (from 1 to 2 cm ) there were about 50 per 
cent more survivors at the end of the first year than there were in cases of large 
cavities (2 to 15 cm ), but 82 per cent of the patients with small cavities died within 
three years Cases of honeycombed cavity were about as serious in outlook as 
cases of cavities of average size Patients with well formed cavity walls had a 
slightly longer duration of life Patients with well marked roentgen evidence of 
calcification had a greater percentage of survivors Among patients with roentgen 
evidence of pleural thickening over the greater part of one lung there was a 
higher percentage of survivors Ot the 1,454 cases with cavities reviewed, the 
patients m 1,244, or 85 per cent, are dead, the average duration of life w'as more 
than tw^elve months j Corpeu 


Tuberculous Granuloma of a Bronchus Philipp Schonw'ald, Am Rev 
Tuberc 18 425, 1928 

A case of tuberculosis is presented, in which a tuberculous laryngitis and a 
granuloma in the mucosa of the right bronchus, at the bifurcation, developed after 
a spontaneous cure of tuberculous peritonitis The laryngitis improved greatly, 
but the narrowing of the right bronchus caused stagnation of purulent material 
m the right lung, followed by atelectasis of the right lower lobe, the spread of 
the infection throughout the entire right lung and, finallv, spontaneous pneumo- 
thorax of the right upper lobe The mucus, presenting almost a pure culture of 
tubercle bacilli, was of extreme viscosity Its stagnation, after the pneumothorax 
had prevented cough, brought about asphyxiation H J C R 


The Reactions or the White Blood Cells of the Guinea-Pig Following 
Inoculation with Human Tubercle Bacilli Will Camp, F H Luton, 
Edna H Tompkins and R S Cunningham, Am Rev Tuberc 18 462, 
1928 

Intrapentoneal inoculations of the gumea-pig with tuberele bacilli from human 
beings invariably resulted in fatal infection After inoculations of 50,000,000 or 
more bacilli, the tenure of life averaged three weeks , after inoculations of smaller 
numbers, life was irregularly prolonged ^ The pathologic changes in all the animals 
were characteristic of a generalized tuberculosis and showed three outstanding 
features 1 The tissues in the early infections showed the characteristic picture 
of tubercle, that is, collections of monocytes and epithelioid cells which contained 
bacilh and were more or less intermingled with lymphocytes 2 The tissues in 
the older infections presented much fibrosis, and often necrosis superimposed on 
the earlier single tubercles 3 The liver invariably presented massive infection 
It was consistently far more involved than is usual in tuberculous infection of 
the human being or the rabbit In the older infections, the parenchymatous cells 
were tremendously vacuolated and filled with droplets of fat 

The blood showed definite changes following inoculation 1 The lymphocytes 
decreased in number The diminution was most marked toward exitus 2 The 
monocytes increased in number and developed many of the charaetenstics of 
epithelioid cells The increase ivas most marked toward exitus 3 The magnitude 
of these reactions was independent of the number of bacilli with which the animals 
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were inoculated 4 These reactions began earlier after inoculation when large 
numbers of bacilli were inoculated than when smaller numbers were inoculated 
5 These reactions were found to be an index of infection and to parallel the 
progress of the disease 6 The changes in the total white cell counts and in the 
polymorphonuclear neutrophils bore no constant relationship to the date of inocula- 
tion, or to the reactions in the monocjtes and lMnphoc 3 tcs 

H J COUI'LR 

The SiGNincANCL or Posiiim and Xecvtim Si’Etem FiNnixcs in Pel- 
■\iONAR\ TuiiERCur Obis Ma\ Pinmr and ^VAITrR I Werntr, Am Re\ 
Tuberc 18 490, 1928 

In a study of more than 500 adult patients with actnc pulmonary tuberculosis 
tubercle bacilli were found in the sputum in over 99 per cent The absence of 
tubercle bacilli in the sputum of patients with pulmonarj tuberculosis almost 
always indicates healing Sputum free from tubercle bacilli has a much greater 
diagnostic and prognostic significance than is represented in the usual textbook 
Every sanatorium could well invest in facilities tor the complete examination of 
sputums from all patients „ t „ 


CARBOinDRAin Conti NT oi Tin \i conoi -Soi ebm \nii(in oi rtnrRitt 
Bacili I KjVTIirvn Know I ton and M \\ Pinner, \iii Rc\ Tuberc 18 502, 
1928 

The antigenic strength of the alcohol-soluble antigen of tubercle bacilli is 
apparentlj independent of both proteins and the specific carboludrate This fact 
leaves but little doubt that the antigen is of hpoid nature 

II J CORl’ER 


Water-Solebli' Protein and CARiioin draie in Ieblrcii Baeiiei irom 
Varioes SoERCib Triai B Johnson and Ai ici G Reniriw, A.m Re\ 
Tuberc 18 505, 1928 


Four specimens of tubercle bacilli from dilTcrcnt sources ha\c been c\ainined 
for their content of actisc protein no 304 and caibolndrate While the Mcld of 
the protein is sere low wdien autoclaecd cells arc used, the carboludrate is still 
obtainable, but in reduced amounts Both combm Uions apparenth undergo change 
when the cells are heated at 100 C or more A technic is described for separating 
both fractions from a single unit of cells, and a modified technic is gnen for 
extracting the sugar fraction alone j 


A Death in Chicago in ScPTEMiirR, 1928, erom Iniiuen/\ Edwin E 
Hirsch and E R Le Coent, J A M A 91 1186 (Oct 20) 1928 

A case is described in which the changes in the lungs appeared to be charicter- 
istic of those observed in epidemic mfluenra “The distribution of the disseminated 
pneumonia, the great increase in the w'cight of the lungs, the characteristic purple, 
sharplj' limited ‘buttons’ of subpleural hemorrhage, the e\en, thin deposit of 
hyaline on the lining of the smaller air passages and death on the second da^ all 
conform to the characteristic manifestations of the disease with which we became 
so familiar m 1918 ’’ 


The Rel\tion oe Virulence in Pneumococci to Disi ase, whth \ Com- 
parison OE Viruilnce of the Dieeerlnt Tnpes oe Pneumococci in 
Various Pathoiogicae Conditions C H Whittie, J Hig 27 412 
1928 

Lobar pneumonia, bronchopneumonia and empjema arising m previouslj hcalth^ 
subjects are caused by strains of high virulence Lobar pneumonia is caused 
by strains of the highest virulence, bronchopneumonia bj strains of a rather low' 
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\iriilcncc Empjema is caused bj strains llic Mrulcnce of winch is characteristic 
of eitlier lobar pneumonia or bronchopneumonia The virulence requisite foi the 
development of lobar pneumonia in man is the same as for the development of 
lobar pneumonia in rabbits Iuvin’g H Schrotii 

Protlls \mmom\l InoMvs B Mai.ath, J Infect Dis 43 181, 1928 

Detailed desciiption is gnen of eighteen cultures of Piotcti<; amuionnic from 
urine Since the organism does not ferment dextrose, it is proposed to modify 
the generic charactcriration of the genus Pi oh us 

AoniOU's Si MMAR\ 

Tun Trlatmixt or T M'noin Fivir wnn Dltomcati n Vaccine W B 
WiiERin,! J LeBianc, L Foshai and R 1 homas, J Infect Dis 43 189, 
1928 

BaciUui tyjihosu^ antigen can be detoxicated to a considerable degree bv treating 
it with formaldehedc, according to Ramons method From about 82 to 164 
millions of treated bacilli maj be injected subcutaneously and dailj’’ into a jiatient 
with tvphoid feeer, irrespective of the apparent sevente of the disease w'lthout 
am harm Twent\ -eight patients w’lth tjphoid feeer (bacteriologic diagnosis) 
were treated m this manner m Cincinnati and in Mexico Cit\ by daily subcutaneous 
inoculations w'lth from 82 to 164 imlhons of bacilli treated wnth formaldehyde 
The results of this treatment, along with data collected from 68 control cases, 
seem to show that the course of the disease is shortened, the temperature uniformly 
show'ing a tendency to drop to normal after the seienth or eighth dose and then 
coming to normal bj irregular Ijsis The average duration of the fever in the 
treated patients was 27 5 days, while that m the controls was 59 davs The 
incidence of complications seems decreased 7 per cent m the treated, and 36 per 
cent in the untreated patients Com alescence is shortened for those patients 
treated early in the course of the disease The death rate is decreased from 10 per 
cent for the untreated to rero for the treated patients It is to be hoped that 
others w'lll help to collect enough data to make a rigid statistical anal j sis possible 

AornoRs’ Semmar\ 

Repiacemeni oi Potassium i!\ Other Elements in Culture Mediums 
C H Boissevain, j Infect Dis 43 194, 1928 

The acidfast bacteria that were tested grew well on a simple svnthetic medium 
All needed potassium or rubidium for then growth , tlie minimum concentrations 
were 0 001 per cent potassium chloride and 0 002 per cent rubidium chloride 

Cesium, sodium, lithium or the radioactive elements or combinations of the 
two cannot replace potassium m synthetic culture mediums 

Continuous exposure to the roentgen raj's for 168 hours does not kill smegma 
bacilli and does not favor their grow'th 

Among the gram-positive organisms, only a soil bacillus not previously described 
grew freeh^ on the synthetic medium , it needed the same amount of potassium 
as the acidfast bacteria 

Among the gram-negative organisms examined, Bactciiuin colt and Bactenuin 
paiafvphostis B grew freely on the synthetic medium, they did not need potassium 

Author’s Summary 

Fiutrable Forms or the Tubercle B\cillus Frank B Cooper and S A 
Petroff, j Infect Dis 43 200, 1928 

We have failed to obtain growth from Berkefeld filtrates prepared from pure 
cultures of tubercle bacilli or from sputums which contain large numbers of this 
organism, and we have failed to observe anj’’ demonstrable tuberculosis leading 
to a progressive disease, either in the mothers inoculated with such filtrates or 
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in the oftspring We have been able, however, to demonstrate aeidfast granules 
m such offspring, and t 3 pical aeidfast organisms were found in about 36 per cent 
of the full grown guinea-pigs which had received filtrates However, we have 
also found these aeidfast organisms in the bmiph nodes of 33 per cent of apparently 
normal animals which have never been inoculated with this material The positive 
results reported b> others in all probability may be due to organisms which 
occasionally can pass through the Berkefeld filter Several factors may play a 
part in such passage, as follows imperfect filters, the pressure used for such 
filtration, the medium employed, and the electro-charge of the candle 

Authors’ Summ\r\ 

Chronic Localised Streptococcus Infections in Dogs G Bernice 
Rhodes and Carl W Apfelbach, J Infect Dis 43 215, 1928 

Chronic abscesses were produced in the spleen and the sacrospinahs muscles 
of dogs by imbedding pieces of dead bone infected with Sticptococctis scailatmac, 
and m one instance with Staplivlococcw; auictis 

These focal infections resemble those occurring in human beings so far as 
chronicit}'^ and alternating active and quiescent periods of infection are concerned 
Few complications like those occurring in human beings have so far been observed, 
although one dog had acute interstitial nephritis and two had iridocjchtis We 
believ'e that this method is adaptable in many instances m vvdiich attempts are 
made to reproduce infectious diseases experimentally in animals 

Authors’ Suvimarv 

Doderlein s Bach Its Lactobacii lus AciDOPiirLus Stanley Thomas, 
J Infect Dis 43 218, 1928 

Doderlein s vaginal bacillus is Lactobacillus acidoplithn This organism is 
present in less than 10 per cent of the normal vaginas of children It gets into 
the vagina bj exterior passage from the intestinal tract, and can be introduced 
into the vagina bv feeding a culture b> mouth It lives and develops acid cither 
from a secretion of the v^agma, from conv'ev'ed fermentable intestinal material or 
from both The organism is not present in the V'agina in cases of gonococcal 
vaginitis The organism has an inhibiting effect on the growth of the gonococcus 
in vitro, vaginal implantation of Lactobacillus acidophilus may present a rational 
cure for gonococcal vulv'ovagmitis and other gonococcal infections 

Author’s Summarv 

Studies on the Metabolism or the Abortuvi-Melitensis Group James 
G McAlpine and Charles A Slanetz, J Infect Dis 43 232, 1928 

By the addition of from 5 to 10 per cent of carbon dioxide to bell jars con- 
taining inoculated plates, the growth ot the bovine strains of Bactciium abortum 
which had been acclimated to aerobic conditions was markedly accelerated On 
the other hand, this amount of the gas had a more or less inhibitory action on 
B aboifuui strains of porcine and human origin, and on Bacteiiuin uiehteiisis 
This acceleration of growth for the bovine strains and inhibition for the porcine 
and human strains of B aboitiim and of B vicliteusis was apparently not due 
to change in the hydrogen ion concentration of the mediums Total exclusion of 
carbon dioxide rendered the members of the abortum-melitensis group inert and 
unable to proliferate Authors’ Summary 

Experiments Relating to the Pathologv and Etiologv or Mexican 
Typhus (Tabardillo) H Mooser, J Infect Dis 43 241 and 261, 1928 

Over 90 per cent of the male guinea-pigs inoculated with the virus of Mexican 
tvphus (tabardillo) presented more or less pronounced swelling and reddening of the 
scrotum, which was due to extensive specific lesions in the tunica cremasterica. 
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tunica vaginalis and testicles The endothelial lining of the tunica vaginalis reacts 
exactly in the same manner to the presence of the virus of typhus as does the 
vascular endothelium There was evidence that a considerable amount of virus 
was present in the swollen tunica and that it had accumulated there within the 
endothelial cells during the period of incubation 

A minute intracellular diplobacillus has beep demonstrated in sections and 
smears of the proliferated tunica vaginalis of guinea-pigs reacting to the \irus 
of Mexican typhus (tabardillo) Considerable evidence is gnen that this diplo- 
bacillus IS the causative agent of typhus Author’s Sumjiarv 


Recent Ctsns of Undulant Fe\er in New York Stati Ruth Git blrt 
and Marion B Coleman, J Infect Dis 43 273, 1928 

This investigation demonstrates that cases of undulant fever are not uncommon 
and that they are distributed rather generally throughout New York State In 
none of the cases studied was there a history of contact of patient Mith goats 
or hogs, but 14 patients were known to have used raw cow’s milk In nine 
instances abortions were found to have occurred m the herds from which the milk 
was obtained A consideration of the data available indicates three possible reasons 
why cases of undulant fever are not reported more frequentlj in districts where 
unpasteurized milk is obtained from herds in which contagious abortion is prevalent 
ilany of the severe infections have probablj been diagnosed as atypical cases of 
typhoid fever, influenza, or even as tuberculosis or malaria , mild forms mav have 
presented so few symptoms that phvsicians have not been consulted , and the blood 
from some cases of undulant fever ma> not hav'e agglutinated cultures of Bactci inin 
melttcnsis or Bactcuun aboitum Authors’ Summarv 


Detoxifving, Diffesing, Germicidal, and Surface Tension Depressing 
Properties or Soaps Forrest R Davison, J Infect Dis 43 292, 1928 


Twelve common soaps were prepared and their detoxifying, diffusing, germicidal 
and surface tension depressing properties were studied Soaps possessing high 
detoxifying ability diffuse readily, are highly germicidal, but are correspondingly 


low depressants of surface tension 


Author’s Summary 


Observations on the Morphology and Motility of Fusiform Bacilli 
C C Kast, j Lab & Clin Med 13 112, 1928 

No evidence of spirochetal forms was seen by Kast in a pure culture of fusi- 
form bacilli grown anaerobically in medium of varying hydrogen ion concentra- 
tion containing fresh tissue Ihe formation of colonies and the division of fusiform 
bacilli were observed m a micro slide preparation Motile fusiform bacilli, together 
with nonmotile forms were found in material taken directly from pathologic 
conditions and in mixed cultures in Schereschew sky’s coagulated horse serum 

medium oat 

S A Levhnsox’^ 

The Action of Vibrion Septique and B Welchii Toxin ox Isolated 
Organs G A H Buttle and J W Trevan, Brit T Exper Path 9 182 
1928 

Experiments dealing with the actions of Vtbiion <;cftiqiie and Bacillw; zvelcim 
toxins on involuntary muscle in vitro reveal the following facts 1 The toxin of 
V zcNtqnc IS destroyed by bubbling air, oxygen or hydrogen through its solu- 
tion and Its action is reversible by washing with Ringer’s solution and adding a 
large amount of serum 2 The concentration of toxin producing effects on smooth 
muscle m aerated Ringer’s solution is shown to be of the same order as that in 
the blood of a rabbit receiving an average lethal dose 3 A small dose of V 
ccptiquc toxin added to a bath of oxygenated Ringer’s solution containing a piece 
of uterus renders the tissue insensitive to the action of larger doses of either 
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Tuberculosis or the Spleen and Poi \c\thaemta Vera E Sachs, Beitr 
z kill! d Tuberk 69 699, 1928 

The clinical history and necropsy observations on a patient, aged 58, are 
reported The clinical diagnosis was polycythemia vera with a blood count as 
high as 11,000,000 The necropsy revealed a rather recent hematogenous tubercu- 
losis of the spleen and the liver This case leaves no doubt that the tuberculosis 
developed ^ears after the polyc^themla and that it did not play any causative 
role m the development of the former Pinner 

Ratin Infection in jMice and Treaiment with Metals J Crskov and 
Adam Schmid r, Ztschr Immunitatsforsch u e\per Therap 55 69, 1928 

The injection of salts of cesium and manganese into mice infected with ratin 
did not prevent the development of bacteremia In the animals so treated improve- 
ment set in about the third day while in the untreated control animals death 
occurred after four or five days The results appear to indicate a curative action 
by the salts John Havs Bailev 

The Infiuence or the Reticulo-Endothlliat Svstem on the Propht- 
lactic Effect of Acetarsone (Stovarsol) Against Spirochetes P L 
Rubenstein, Ztschr f Immunitatsforsch u exper Therap 55 107, 1928 

In normal mice infected with Spitoitcma obcivieicit 92 per cent were sterilized 
by acetarsone after blocking of the reticulo-endothehal system w'lth ferric 
saccharate , 57 5 per cent of the mice were apparently sterilized by acetarsone 
stovarsol but 12 7 per cent died later from relapsing fever After splenectomy, 
with or without blockage of the reticulo-endothehal system, acetarsone had no 
therapeutic action 

The Action of Filtrates of Streptococci on tiil Cornea of the Rabbit 
O Kirchmer, Ztschr f Immunitatsforsch u exper Therap 55 157, 1928 

On injecting small doses of filtrates of cultures of various strains of strepto- 
cocci into the cornea of rabbits, a reaction developed in the majority of instances, 
this consisted of clouding of the cornea, conjunctivitis and the formation of pannus 
This reaction, which followed multiple injections of from 0 1 to 0 2 cc of filtrate, 
diluted 1 20 (about fifty skin test doses), spaced from six to seven days apart, 
did not appear until after the second or third injection had been given The 
conjunctivities was usually marked, reaching its height in from two to three 
days The pannus reached a climax after four or five days and slowly receded 
until after two to three weeks only a slight turbidity and some pannus was present 
The reaction w'as obtained with a commercial scarlet fever toxin, and filtrates 
of broth cultures of the Dochez and Riess strains of hemolytic streptococci, but 
not with filtrates of a broth culture of a nonhemolytic streptococcus isolated from 
mastitis As control tests, the same amount of filtrate, heated at 100 C for one 
hour, W'as injected into the cornea of the other eve No reaction except a transient 
conjunctivities resulted from these injections The author believes that the reaction 
obtained was an anaphylactic response and not due to a particular substance 

primarily toxic for the cornea of rabbits t -r-r 

John Hays Bailei 


Immunology 

Immunologic Studies on Various Fractions of Tubercle Bacilli Max 
Pinner, Am Rev Tuberc 18 497, 1928 

Various protein, phosphatid and fat fractions have been investigated as to 
their immunologic behavior The results with these chemically well defined frac- 
tions confirm essentially previous similar work done w'lth less pure materials 
Probably the most important result is the fact that a phosphatid fraction was 
found to be a true antigen 

H T CORPER 
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The VER^Es Flocculation Test tor Tuberculosis Results or 250 Cases 

Adelaide B Baatis, Am Rev Tuberc 18 513, 1928 

The Vernes flocculation test is of value in the detection of active tuberculosis 
The test is of even greater value as a guide in treatment, especially in regulating 
the mode of life in relatively quiescent cases When high readings are obtained 
in patients with doubtful diagnosis, a thorough reexamination of all the evidence 
is demanded In patients who present evidence of other disease and in whom 
tuberculosis has not been suspected, a high reading will direct attention to the 
possibility of this disease, and a low reading w’ould tend to eliminate tuberculosis 
Irom consideration The observations on asthmatic patients under tuberculin treat- 
ment suggest a behavior w'hich parallels that of a tuberculous patient to some 
extent The Vernes flocculation test is not specific for tuberculosis in a bacterio- 
logic sense, but it is an extremely precise and delicate test, superior to othei 
serologic tests which have been emploied in tuberculosis It is a ^aluable aid 
in diagnosis and as a guide in the treatment of the tuberculous patient 

H J CORBER 

SUREACE TlN’SION OF SeRLM AS Al ELCTLD B\ THE PRECIPITIX' REACTION 

Susan Griffith Ramsdell, J Exper Med 48 615, 1928 

An attempt to find evidence of a denaturing effect of the precipitin reaction 
on either the antigen or the immune serum, through the study of surface tension 
by use of the du Nouy tensiometer, yielded entirely negatnc results 

Author’s Summara 

Bacteriophage Studifs Ralph S Muckexfuss, J Exper :Med 48 709 and 

723, 1928 

Mode of Action of Antibactcnophaoc Set urn — Each bictenophage is a specific 
antigen The antibodies against the bacteriophage are independent of tliose against 
the bacterial substrate used in preparing the phage The reaction of neutrahration 
IS closely analogous to that of the neutralization of toxin bj antitoxin The 
serum of mice experimentallv infected with mouse typhoid (M T “) did not become 
capable of neutralizing phages acting on the infecting organism The use of the 
reaction of neutralization of bacteriophage in the diagnosis of disease as proposed 
by Sonnenschein seems impractical 

The Piodnction of Phage fiom Bactci tal Cultiiies — The phenomenon of phage 
production b\ one bacterial culture for another of different sort has been repro- 
duced experimentallv This phenomenon results from phage carried with the 
culture, and not from the spontaneous appearance of phage in a culture preiiouslv 
free from it Animals immunized against the Ijsogenic bacteria mav develop 
anti^bodies that neutralize the phage carried The dcielopment of neutralizing anti- 
bod'ies on immunization with a bacterial culture is evidence of the presence of 
bacteriophage in the culture The failure of such antibodies to appear on immuni- 
zation with bacteria does not neccssanlj indicate that bacteriophage is not present 

Author’s Summaries 

On the Inheritance of Agglutinogens or Human Blood Demonstrable 

BA Immune Agglutinins K Landsteiner and Philip Levine, J Exper 

Med 48 731, 1928 

The heredity of two agglutinable structures demonstrable by immune agglutinins 
was studied m 166 families From the data collected it is eiident that one deals 
w’lth a case of mendelian inheritance The mam result of the studies is the 
demonstration that it is feasible to investigate the heredity of serologic structures 
of human blood other than the group agglutinogens Irrespective of the ultimate 
theory it seems probable that the properties M and N do not appear in the offspring 
when thej are absent m both parents — a conclusion substantiated by the exannna- 
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tion of ten families with forty-six children These observations offer the prospect 
of forensic application to cases of disputed paternity and, in our opinion, a correct 
decision could already be given, at least with great probability, provided the 
reagents are available and the method propcrlj’’ applied Of course, further work 
is needed before the test can be adopted as a routine procedure 

Authors’ Sum-mary 

A Precipitin Test in Imestinae Schistosomiasis W H Taliaferro, 

AV A Hoffman and D H Cook, J Prev Med 2 395, 1928 

A specific antigen was prepared by aqueous extraction of the dried livers of 
snails (Planoibts guadeloupensis) containing larval stages of Schtsfowma maiisom 
Precipitin tests of the serum of patients infected with S’ mausom or syphilis 
gave a larger percentage of positive reactions in the former The active principle 
of the aqueous extract is precipitated with the albumin fraction by complete 
saturation with ammonium sulpliate Control antigens from the uninfected livers 
of snails gave negative reactions with serum from patients infected with S' niansotu 

An Intradermal Reaction in Experimental Trichimasis George W 

Bachman, J Prev Med 2 513, 1928 

Thirty-three rabbits and twelve guinea-pigs infected with Tttchinclla showed 
a local skin reaction, specific m character, following the intracutaneous injection 
of TitchmeUa protein The control tests with the diluent alone ivere negative 
with eight exceptions (eight tests on four rabbits) Twenty-five of the rabbits 
and all of the guinea-pigs, when tested before infection, gave uniformally negative 
skin reactions Five normal rabbits and three normal guinea-pigs, after multiple 
skin tests, showed positive skin tests toward the end of the testing These were 
generally rather weak, but m one gumea-pig a -f- -f- -}- reaction Yvas obtained 
As IS evident from the tables, typical skin reactions appeared as early as the 
second day after infection, but in view of the fact that the prehmmarj skin test 
may have caused a local hypersensitivity, it is probably safer to conclude that 
typical skin reactions appear within the first week after infection The reaction 
seems specific to Tuchinclla proteins since fairly negative results were obtained 
with Ascaiis protein Precipitin tests on twenty-two^ rabbits confirm a previous 
conclusion that specific precipitins are not demonstrable until from tiventy to 
thirty days after infection As a method of diagnosis, the skin reaction is easj 
and much more practical than the precipitin test since typical skin reactions appear 
from twenty to thirty days before the precipitins are demonstrable m the blood 
stream Author’s Summary 

Experimental Sensitization per Vagina ai with Proteins from AIyle 
Gonads David I Macht, J Urol 20 733, 1928 

After a successful series of experiments on sensitization of guinea-pigs by 
instillation of blood serum into the vagina were performed, a series of experiments 
were made with instillations of fresh prostatic and testicular emulsions and positive 
evidence of sensitization produced in guinea-pigs in this way has been obtained 

Althor’s Slmmary 

The Treatment or Pulmonary Tuberculosis with a Residual Antigen 
C E Jenkins, Brit J Tuberc 22 126, 1928 

The author prepares a residual antigen from cultures of human and bovine 
strains of tubercle bacilli by a rather elaborate method of ether extraction, sodium 
hj droxide digestion and treatment Yvith pepsin and hydrogen peroxide The antigen 
does not cause inoculation abscesses, and the immediate clinical results approach 
those obtained with the residual antigens of other organisms In approximately 
two thirds of all cases of pulmonary tuberculosis, it is believed, appreciable benefit 
can be obtained from this antigen The duration of improvement is at present 
unknown For details, the original paper should be read tt t ^ 

H J CORPER 
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The Action or Ultra-Viollt Ra\s on the Skin Albert Eidino\\, Bnt 
J Tuberc 22 136, 1928 


The present conception of the action of ultraviolet rays on the skin supports 
the theory of the production of (1) local photobiochemical substances which have 
bactericidal or vitamin properties , (2) local hyperemia of the skin , (3) stimulation 
of a leukocytic infiltration of the epidermal tissues j 


Immunization Against Chickenpon K v Klsmarszka, Arch f Kinderh 
85 1, 1928 

Immunization was effected b 3 ’' mtracutaneous injection of 01 cc of citrated 
blood from a patient with chickenpox within thirtv-six hours of appearance of 
the disease The duration of this immunitj' was not determined 


Serum Reactions with Mixtures of Alcoholic Extracts or Organs and 
Hog Serum Lvdia Hennig, Ztschr f Immunitatsforsch u exper Therap 
55 19, 1928 

A large number of guinea-pigs were injected with mixtures of alcoholic 
extracts of gumea-pig kidnej and hog serum, but it was not possible to detect 
antihpoid immune bodies bj the Wassermann, Sach’s-Georgi or Menicke reactions 
The animals were hypersensitive to mixtures of gumea-pig hpoid and hog serum 
after an interval of three and one-half w'eeks and reacted strongly, even w'lth 
lethal shock, to doses w'hich w’ere without effect on animals treated with extract 
or serum alone or on normal animals Thus the same results w'ere obtained bv 
use of the native lipoids as Klopstock obtained with foreign hpoid preparations 


and interpreted as hpoid anaphjlaxis 


John Haas Baile\ 


Breslau Inilction in Mice J Orskov, K A Jensen and Kenji Kobayashi, 
Ztschr f Immunitatsforsch u exper Therap 55 34, 1928 

Breslau bacilli administered orallj or intravenously cause a bacteremia that 
IS fatal Vaccination wnth killed organisms protected the mice, although vaccinated 
mice maj" become carriers of the infection Intracellular destruction of the organ- 
ism occurs more rapidly in the vaccinated than normal mice 

John Hays Bailea 

Contamination of Iso-Agglutinative Serum by Bacilli that Produce 
Agglutinin V Friedenreich, Ztschr f Immunitatsforsch u exper 
Therap 55 84, 1928 

The bacillus found by Thomsen to cause agglutination of human corpuscles is 
not agglutinative by itself, but agglutinin is present m the filtrates of broth cultures 
of the bacillus In contaminated serum, this agglutinin may be present side bj 
side W'lth alpha and beta agglutinins In 500 samples of blood, 18 instances of 
contamination Avere observed, in 11 the bacterium Avas isolated (m 9 bacillus “M,” 
m 2 bacillus J ) John Haas Bailea 

On Cheaiospecific Antigen A Klopstock and G E Selter, Ztschr f 
Immunitatsforsch u exper Therap 55 118, 1928 

Diazotized serum Avas used as antigen The corresponding antiserum reacted 
by fixation and precipitation Avith diazotized serum from A'arious species but most 
stronglj' as a rule Avith the serum of the homologous species Chemospecific 
antigens can be prepared in a similar AvaA Avith atoxj'l and serum or AVith atoxyl 
and B profcn<! X 19 Haas Bailey 



ABSTRACTS FROM CURRENT LITERATURE 


549 


Agglutination or Parathmniosus B and Enteritidis Breslau M 
Fischer and Fraulein Grossman, Ztschr f Immunitatsforsch u exper 
Therap 55 142, 1928 

Bacillus paiathyphosw; B Schottmuller and B cntoitidis Breslau may be differ- 
entiated by agglutination with their antiserums in 8 77 and 17 54 per cent sodium 
chloride solutions Breslau serum gives a double agglutination, while Schottmuller 
serum agglutinates only its antigen If the pn be varied, using physiologic solu- 
tion of sodium chloride, a double agglutination is obtained with Breslau serum in 
all ranges, while an anti para B serum agglutinates the Breslau organisms only 
m the acid range Joun Ha\s Bailed 

Agglutinin and Precipitin in Antichoiera Serum E Hoen, L 
Tschertkow, W Zipp, Ztschr f Immunitatsforsch u exper Therap 55 149, 
1928 

The vibrios absorb the agglutinin m anticholera serum, leaving a precipitin 
that reacts with filtrate of cultures of the cholera vibiio This precipitin resists 
heating at 57 C for one hour John Hats Bailet 


Tumors 

Analysis of 176 Cases or Carcinoma or the Stomach Submitted to 
Autopsy M Warwick, Ann Surg 88 216, 1928 

In 7,800 necropsies there were 570 carcinomas, of which 176 were carcinoma 
of the stomach The disease is more frequent in males Thirty-nine per cent 
occurred in the sixth decade and 29 per cent in the fifth decade, 42 per cent 
were in the pylorus, 37 per cent in the wall and 11 per cent in the cardia Ten 
per cent were diffuse, 43 per cent ulcerated, and of these 51 per cent were per- 
forated, 16 pel cent closed off and 35 per cent open, causing fatal peritonitis 
Obstruction was present in 34 per cent, in the great majority, at the pylorus 
Metastases were found m 77 per cent — liver, lymph nodes, peritoneum, omentum, 
lungs, mesentery, bronchial lymph nodes Emaciation was marked m 62 per cent 
and moderate in 20 per cent at it t ^ 


A Study of Epithelial Neoplasms or the Urinary Bladder Kenneth 
Frater, J Urol 20 371, 1928 

The so-called benign papilloma should be classified as epithelioma of low 
grade malignancy With few exceptions, malignancy does not increase with 
recurrence The grading of a specimen removed cystoscopically can be relied on 
The specimen reported to be inflammatory tissue should be examined several 
times before exclusion of malignancy is justifiable Epithelioma of the bladder 
does not show variation in grade of malignancy in different parts of the same tumor 

Author’s Summary 


Small Carcinomas of the Prostate Gland Eduin F Hirsch and Louis 
E Schmidt, J Urol 20 387, 1928 


The results reported here emphasize again the need of a careful microscopic 
examination of tissues from many places of the prostate gland removed with the 
clinical diagnosis of benign enlargement m order that small malignant growths 

do not escape notice . , ^ 

Authors Summary 


Roentgen Sarcoma H J Alius, Beitr z khn chir 143 567, 1928 

Alius relates the case of a man who submitted to roentgen treatment of a 
lupus vulgaris for seventeen years and then developed a sarcoma on the site 
exposed to the rays The tumor grew rapidly and finally was excised surgically 
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A. year later, there was a recurrence Neither the first nor the second specimen 
was proved to be malignant Four months after the second excision, the growth 
had recurred Alicroscopic examination showed it to be a spindle cell sarcoma 
A fourth recurrence was excised two months later By the end of the month 
the patient complained of pains m the abdomen The previous site of the disease 
was the supraclavicular region Pain, emaciation and blood} stools followed in 
rapid succession The roentgen examination with barium showed an involvement 
of the ascending colon Then came dyspnea, radial paralj sis of one hand and mental 
svmptoms Inside of three months death occurred, eighteen months after the 
patient first noticed a tumor The necropsy disclosed multiple metastases in the 
intercostal and pectoral muscles, pleura, lungs, ileocecal Ijiiiph nodes, cecum and 
left temporal lobe of the brain Admitting that the lupus had some connection 
with the reason for the development of the sarcoma, the author is of the opinion 
that the mam cause was the long continued roentgen irradiation The case is 
particularly interesting in that it is the only one of sarcoma following roentgen 
irradiation m which it was possible to follow tbe development of tbe growth 
histologicalb from its inception as an ulcer to the appearance of its malignant 
nature 


Medicolegal Pathology 

The Er rviiNATiox or Nicoxixr iv Miik R A Hatcher and H Crosbv, 
J Pharmacol & Exper Therap 33 1, 1927 

Characteristic physiologic responses are obtained vvdien, nicotine in as small a 
ratio as 1 500,000 is injected into the Ivmph sacs of frogs Still smaller quantities 
mav be recognized by the odor when concentrated and pure extracts are made 
alkaline It was found that lactation was markedly lessened or altogether checked 
in cows and cats by nicotine , although abundant, at first, m a pnmipara accustomed 
to smoking from twenty to twenty-five cigarets a day, the flow of milk quicklv 
diminished The smoking of seven cigarets in two hours caused a marked sub- 
sidence In purified extracts of the milk, nicotine was easily demonstrated The 
eftect on nurslings has not been investigated E R Lr Coent 

The Localization of Barbitlric Acid Covifoends in the Brain E 
Keeser and J Keeslr, Arch f exper Path u Pharmakol 125 251, 1927 

These investigators were unable to obtain from, or demonstrate the presence of 
luminal, veronal and other compounds of barbituric acid in the cerebral hemi- 
spheres, mesencephalon, cerebellum, pons or medulla , but they did find them in 
the thalamus and corpus striatum These parts of the brain, therefore, should 
always be examined for hypnotic poisons 

The im^estigations, however, were undertaken because of different views which 
arc held regarding sleep and its possible regulation by particular regions of the 
brain Compounds of these barbituric acid derivatives were made with both iron 
and siLer and recovered in their original crystalline form by chemical methods 
from the brains of rabbits They were also found microscopically' in the afore- 
mentioned basal ganglions bv appropriate histochemical methods but not elsewhere 
The conclusion by these investigators about sleep and a nerve center for its control 
are v'ery' reserved They do not, for example, maintain that hypnosis due to drugs 
and natural sleep are necessarilv brought about m the same way 

E R Le Count 

Chronic Poisoning WITH Wood Ai COHOL A Leo, Biochem Ztschr 191 423, 
1927 

Experiments were made with dogs Both synthetic methyl alcohol as well as 
the usual form were used, no difference was found m their action The lethal 
dose for dogs is 8 cc per kilogram After repeated intoxications, this dose was 
easily' borne One dog weighing 12 5 Kg received 1 liter of 97 per cent methyl 
alcohol during seven weeks Not ev’en a fattv liver was produced, an effect of 
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wood alcohol which many have regarded as quite constant No albumin, sugar 
or biliary pigments appeared m the urine 

Methyl alcohol is burned to formic acid m the body, and this appears m the 
urine as formates With tolerance established, the evcretion of formic acid 
appreciably lessened For this outcome, no entirely satisfactory explanation is 
given Among those offered are the excretion of methyl alcohol unchanged, 
mcreased ability to exhale the poison or oxidize the formates, and resorption of 
the alcohol and its products from the unnarv bladder This lessening of the 
formic acid in the urine has been noted before and as a result not only of repeated 
poisonings with methjd alcohol, but also a consequence of poisoning with ethyl 
alcohol with or previous to the administration of wood alcohol 

Apparently tolerance for one confers tolerance for other alcohols Considerable 
difficulty was experienced in distinguishing between the results of a true chronic 
poisoning and repeated acute poisonings with wood alcohol The degree of toxicity 
IS largely directly proportionate to the concentration The small amount of wood 
alcohol m the smoke of tobacco, as tobacco is smoked m pipes, cigars, etc , is 
quite harmless There is only about 42 mg in the smoke of 70 Gm of tobacco 

E R Lc CoijXt 

Fatal Emphvsematous Gangrene Alter Probing a Gramd Uterls E M 
Fuss, Zentralbl f Gjnak 52 116, 1928 

A woman, aged 39, w'ore a siher, cervix-occluding pessary w’hich a ph 3 sician 
removed for each menstruation On one occasion, the physician being awav, the 
husband removed it When the uterus w'as found enlarged, a few days later, a 
tumor was suspected A sound was introduced, eight hours later there w'as a 
severe chill , twelve hours later, death A short, plump, gram-positive bacillus, 
with the characteristics of the bacillus of emphysematous gangrene, w'as obtained 
from the blood during life and from many places after death When the pessary 
was removed, a little brown fluid escaped It is suggested that the sound carried 
into the uterus the anerobic bacteria from a latent infection caused by W'earing 

E E Le Couki 

Is THE AbDERHALDEN TeST OF VaLUE FOR MEDICOLEGAL PuRPOSLS E VRL\ 
IN Pregnancv and in Abortion’ M Kernbach and D Berariu, Ztschr 
f ges Genchbl Med 12 487, 1928 

With the Abderhalden test, positive results maj”^ be obtained during the entire 
course of pregnancj, from the first weeks and for ten daj's after birth The test 
may be positive in extra-uterine pregnancy Positive results maj be obtained 
after abortion, but onl> for about fourteen days 


Technical 

Differential Diagnosis of Surgical from Nonsurgical Jaundice bv 
Laboratory Methods Lucius W Johnson and Paul F Dickens Am T 
M Sc 176 690, 1928 ’ 

Laboratory indications for surgical intervention are (a) persistent and increas- 
ing jaundice, with a direct immediate van den Bergh reaction, (b) dye retention, 
Rnd (c) absence of bile or dye from duodenal contents In obstructive jaundice the 
delay in the elimination of bromsulphalein is definite and of great value m diagnosis 
when taken in conjunction with the van den Bergh test In malignant conditions 
of the liver it is of value in determining the amount of damage to the liver tissue 

Pearl Zeek 


The Resorcinol Flocculation Test for Activitv in Tuberculosis 
® Baylis and Ward J MacNeal, Am Rev Tuberc 18 843, 


The resorcinol test is without anj claim to specificity 
but it offers some help in determining activit}'- or arrest of 


m a bactenologic sense, 
the tuberculous process 
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In the known tuberculous person it is a convenient and reasonably reliable method 
of measuring the state of activity of the tuberculous process, and it is m such cases 
that It would seem to have its greatest promise of usefulness The simple test of 
Baylis IS described, and results with its use are recorded It obviates the use of 
the expensive photometer of the Vernes test Five tenths cubic centimeter of the 
1 25 per cent resorcinol solution is gently poured on to 0 5 cc of the patient’s 
serum in a small tube, the mixture is then rapidly passed from one tube to another 
and back again, and the container is closed with a rubber stopper and allowed to 
remain in the room four hours, and in the refrigerator over night In the morning 
it IS again placed m the room without shaking and allowed to rest until the water 
of condensation has disappeared from the exterior of the tube Reading by the 
naked eye is recorded as — , ± to ++++ or at^plcal, according to the quantity 

and quality of the sediment tt t 

H J CORPER 


Differential Mediem for S^emoneiia Puli orem, Salmonella Gal- 
LINAREM, PaSTEURELL\ AvICIDA AND EsCIIERICHIA COI I W L AIaLL- 
MANN and Snider, J Infect Dis 44 13, 1929 


A dextrin-lactose agar slant medium for the differentiation of the bacteria 

mentioned is described , c' 

Aethors Semmari 


The Technic of Oper,\tion on Mice Werner Koose, Centralbl f Bakteriol 
106 140, 1928 

This article describes and illustrates certain procedures and operative methods 
of value in various operations on mice, such as preliminary and postoperative care, 
types of narcosis, technics for castration, suprarenalectoni} , dccerebration, etc 

Pael R Cannon 


Creatinine Estimations or the Blood (One Thousand Axalvses) 
F Lickint, Klin Wchnschr 7 2341, 1928 


Creatinine increases fairly regularly with the total nonprotein nitrogen, but 
unexplained individual deviations from this do not permit the substitution of the 
complicated nonprotem nitrogen determinations by the simpler creatinine 


estimations 


Author’s Summary 


Simplification of the Hohx Cultural Demonstration or B Tubercu- 
losis F E Loevvv, Munchen med Wchnschr 75 2096, 1928 

Thick-walled centrifuge tubes (12 cc ) are provided with several small glass 
beads, stoppered with a cork and sterilized dry About 1 to 1 5 cc of sputum is 
transferred into the tube which is then filled with 10 per cent by v'olume of 
sulphuric acid, stoppered, vigorously shaken, placed horizontallj for twenty minutes 
and centrifugated Two tubes of egg medium are inoculated with the sediment 
and are examined from time to time after two weeks by stained preparations 

Edwin F Hirsch 

The Prognostic Value of Indican in the Blood Serum in Nephritis 
A Krokievvicz, Virchows Arch f path Anat 266 239, 1927 

The author found increased indican m the serum, a more reliable diagnostic 
and prognostic test m nephritis than an increase in nonprotem nitrogen or in other 
substances The Jolles-Haas test for indican was found to be simple and reliable, 
and Its use is recommended m all cases of nephritis The test was negative in 
fifteen patients with acute nephritis, all of whom recovered without uremia In 
twenty-five cases of chronic nephritis, uremia developed in nine patients with 
positive indican tests but was absent in sixteen with negative tests 

B R Lovett 
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PHILADELPHIA PATHOLOGICAL SOCIETY 

Rcgulat Electing, Nov S, 192S 
J Haroi D Avistin, aid, Picsiding 

The Role or Ai lerg\ in Tuberculosis (Abstract or Annual Gross 
Lecture) Arnold R Rich 

The lecture was concerned with the precise definition of bacterial allergy, 
and the role which this phenomenon pla>s during the course of tuberculous 
infection 

In the discussion of the character of the local alleigic tissue reaction, it was 
pointed out that accelerated tubercle formation should not be regarded as a form 
of the allergic reaction, and that any local fixation of bacilli which may occur 
in the immune body is more probablv a result of specific precipitation than of the 
inflammation of allergy 

Tissue culture experiments demonstrating that allergy consists in a cellular 
change were described It was shown that no plasma antibody is necessarj for 
the injury and death of allergic cells exposed to tuberciiloprotein 

Principles established by experiment concerning the interrelation of allergy, 
dosage, virulence and resistance were discussed, it was shown how the application 
of such principles enables one to interpret more accurately the pathogenesis of 
lesions observed at autopsy The lesions characteristic of acute caseating miliary 
tuberculosis and of tuberculous meningitis were used as examples In the discussion 
of the latter lesion it was pointed out that tuberculous meningitis cannot be 
produced by direct blood stream infection of the meninges, but that it depends 
on the establishment of local caseous foci from which bacilli may be discharged 
directly into the meninges or the ventricular cavities 

The relation of allerg> to acquired resistance was discussed, and evidence was 
presented against the current view that allergy is the mechanism of acquired 
resistance This evidence, while by no means conclusive, is sufficient to warrant 
a thorough inquiry into the question as to whether allergy is necessary for the 
operation of immunity in tuberculosis Up to the present time, no one has proved 
that it is necessary in tuberculosis, even though it may be of service m other 
infections m which the blood plasma possesses demonstrable bactericidal or lytic 
properties, or the phagocytes marked bactericidal powers If allergy is not neces- 
sary for immunity, procedures directed toward desensitization might be of con- 
siderable value 111 certain cases, for the necrotizing activity of allergy is well 
known to be responsible for the greater part of the tissue destruction observed 
in tuberculosis Clinical evidence was cited indicating that treatment with tuberculin 
IS effective especially m the instances m which desensitization is produced Tuber- 
culin therapy carried out from the standpoint that desensitization permits repair 
by restoring the tissues to their normal indifference to tuberculoprotem, and so 
preventing necrosis of encapsulating granulation tissue, is different m theory and 
method from that carried out from the standpoint that the production of focal 
inflammatory reactions about lesions promotes their healing It is urgent to 
determine by experiment whether or not allergy can be abolished while resistance 
remains intact There is evidence that it can be, but further work is necessary 
to settle the question m tuberculosis as well as m all other infections Experi- 
ments m progress indicate that a high degree of acquired immunity can be demon- 
strated m the absence of allergy m certain other infections 

Acquired immunity m tuberculosis maj' depend on factors similar to those 
operating m natural immunity lather than on a specific bactericidal mechanism 
Certain characteristics of natural immunity were discussed, but further work is 
necessary for the understanding of just what it is that inhibits free parasitism in 
natural immunity The theory that natural immunity is a result of a rapid and 
vigorous cellular attack on the invading micro-organism is untenable 
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Regulai Meeting, Dec 13, 1928 
Harrison S jMartland, Piesident, in the Cfiau 

Fatal Fat Emboiism B M Vakce 

Fat embolism is the name given to the condition which occurs when globules 
of liquid oil appear in the circulating blood and lodge in the smaller vessels and 
capillaries throughout the body The effect of this process on the system depends 
on the number and distribution of the emboli In most instances they are few, 
and little disturbance takes place In the occasional case, however, many maj' 
be present, and serious and even fatal complications follow their appearance 
Almost all fatal cases of fat embolism are the result of injuries involving 
fatt> tissues, such as fractures of the shafts of the long bones, severe injuries to 
the subcutaneous fat, or orthopedic manipulations of the lower extremities 
Traumas of this sort may set free much liquid fat from the cell envelops and 
rupture many small venules m the immediate vicinity, so that a large amount 
of oil may be aspirated into the venous circulation Immediately after this, fat 
emboli appear m the pulmonarv vessels 

Grondahl (Deutsche Ztsclu f Chti 111 56, 1911) described two clinical 
varieties of fat embolism 

1 The first type is known as pulmonary fat embolism and is found in persons 
whose cardiac musculature is weak The emboli appear m large numbers in 
the pulmonary arterioles and capillaries and interfere with the passage of the 
blood through the lungs The right ventricle of the heart is not strong enough 
to force the oily plugs onward into the systemic circulation, and the patient, after 
an interv'al of several hours during which he is free of untoward svinptoms, 
dies of acute asphyxia and cardiac collapse 

The follow'ing case is a good example of this condition 
Case 1 — A white man, aged 62, sustained fractures of the right femur, right 
tibia and right fibula in an automobile accident He survived for thirty-six hours, 
dying in a severe asthmatic attack with definite signs of pulmonary edema 

The necropsy disclosed large edematous lungs which, on microscopic examina- 
tion with osmic acid and sudan III, revealed numerous fat emboli in the pulmonarv 
vessels and capillaries (fig 1) A few others were found in the myocardium, 
kidneys and brain, but were of slight consequence In addition, a moderatelv 
enlarged heart, an appreciable coronarj' arteriosclerosis, chronic interstitial 
nephritis, h> dronephrosis, hypertrophy of the prostate and senile atrophy of the 
brain were present It was evident from the examination that the oil globules 
m the blood v'essels of the lungs had overtaxed a heart already weakened by a 
chronic cardiorenal condition 

2 The second type is found usually in those persons whose right ventricles 
are strong enough to drive the fat from the pulmonary vessels into the general 
circulation The emboli are carried to the different organs of the body in 
large numbers As many of these invaders reach the brain and evoke character- 
istic symptoms, this variety is known as cerebral fat embolism 

Clinically, these cases show an interval of from thirty to fortj -eight hours 
after the injury that is free from noteworthy symptoms except slight restlessness 
and dvspnea The patient then lapses gradually into coma, which becomes deeper 
and deeper until death occurs several days later 

Contemporary with the onset of the coma, the skin of the upper part of the 
chest, the shoulders and the front part of the neck shows numerous petechial 
hemorrhages which tend to gather into small groups of six or seven Grondahl 
declared that these lesions are the result of fat emboli lodging in the skin 
The following three cases are typical 
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Casl 2— a white man, aged 25, was injured in an automobile accident, 
fracturing the shaft of the right femur Thictj' hours later, he lapsed into coma 
m which he remained until his death five days later Numerous petechial hemor- 
rhages were present in the skin of the chest 

Case 3— A white woman, aged 45, sustained an extensive fracture of the right 
tibia and fibula m an automobile accident There was a gradual lapse into coma 
two days later, and she remained in this state until she died four days after the 
injury Petechial hemorrhages were also noted m the skin of the upper part of 
the chest 

Case 4 — A white woman, aged 47, incurred fractures of both clavicles and a 
few' ribs and, in addition, an extensive injury to the subcutaneous fat about the 



Fig 1 (case 1) — Fat emboli in the pulmonary capillaries Osmic acid stain 

left knee in an automobile accident Aside from the notation that she died m 
coma four days after the trauma, a chnical history was not obtained 

A.11 three cases, however, show'ed practically similar lesions at necropsy 
The lungs were congested and edematous In all, a slight peribronchial 
pneumonia was present Minute hemorrhagic infarcts w’ere noted in case 3 Fat 
emboh w'ere demonstrated in the smaller arterioles in large numbers, but were 
not as evident m the capillary network 

Parenchymatous organs like the liver and kidnejs did not show definite 
pathologic changes, though fat emboli could be demonstrated readil> enough bv 
microscopic examination In the kidnej's thev appeared as characteristic pret/el- 
like coils 111 the glomerular tufts (fig 2) 




Fig 2 (case 4) — Fat emboli in glomeruli of kiclnev Sudan III stain 



Fig 3 (case 4) — Petechial hemorrhages m brain caused bv fat emboli 



SOCIEry IRANSACnONS 


557 


On macroscopic examination, the heart muscle was permeated by small streaky 
hemorrhages, from 2 to 4 mm in diameter Microscopic examination disclosed 
that the small arterioles m such areas were plugged with a sausage-shaped oil 
globule The muscle fibers immediately adjacent were atiophic, filled with small 
fatty granules and surrounded by red blood cells The lesion caused by the 
embolus had all the characteristics of a minute hemorrhagic infarct 

The brain showed numerous petechial hemorrhages, quite prevalent in the white 
matter, but infrequently found m the gray matter (fig 3) Fat emboli were dis- 
covered m the small arterioles m the midst of the hemorrhagic areas, while 
around the vessel was a zone of necrosis m which were grouped red blood cells 
and a few lymphocytes and leukocjdes, mixed in with a collection of large ovoid 
cells, presumably of ghal origin (fig 4) The lesion was undoubtedly a minute 
infarct caused by the fat embolus 





Fig 4 (case 4) — Lesion produced by a fat embolus m an arteriole of the 
brain Osmic acid stain 

Appareiitlj" the liquid fat, after passing into the sj'stemic circulation, literally 
bombarded the brain m the form of thousands of minute emboli This m itself 
IS sufficient to explain the rather dramatic lapse into coma which later ended 
in death 

DISCUSSIOX 

Harrison S Martlaxd I have been verj much interested in fat embolism 
for manv years and did not believe until recently that it was a serious lesion 
Roswell Park in 1884 was the first American surgeon to call attention to the danger 
of fat embolism after traumatism to the long bones During the war, Bissell, of 
the Mayo Clinic, again called attention to the fatal outcome m some cases’ of 
fat embolism He claimed that he could often suspect fat embolism by the gross 
appearance of the organs at autopsy He advised a special autopsy technic for 
opening the right side of the heart and the lungs to avoid contamination In a 
few patients with clinical pictures of so-called surgical shock dying after operative 
procedures on bones, amputation of the breast for cancer and the surgical cure 
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of umbilical hernia in the obese, he found fat globules in the blood of the right side 
of the heart and an extreme bloodj' engorgement of the lungs, which blood showed 
oil droplets During the war. Dr Robertson and mvself in Pans, did not give 
great credence to the seriousness of fat embolism Since this time there has been 
considerable discussion as to how important it is as a cause of death In some of 
my recent woik on traumatic ceiebral hemorrhages of the multiple, punctate 
variety (ring hemorrhages which I have attributed to concussion), I mentioned 
the fact that it w'as almost impossible at times to know^ whether fat embolism did 
not play an important etiologic factor in these cases In the de\elopment of the 
“Punch drunk” theors the same question came up, so I am greatly interested in 
Dr Vance’s demonstration I would like to know how often ni his medicolegal 
w'ork he is able to attribute death to fat embolism , w'hether he recognires it 
grossly, and w'hether m svstemic fat embolism he has noted the patencj of the 
foramen ovale 

Askanazy has reported multiple punctate hemorrhages in the white matter of 
the brain following a simple fiacture of the femur in w’hich he found a patent 
foiamen ovale He thought srstemic fat embolism was much more apt to occur 
w'hen the foramen w'as open, as otherwise the lungs filtered out most of the fat 
The frequent occurrence of the lesions m the white m.itter and deeper portions of 
the brain and their absence or scarcit\ m the graj cortex may also be explained on 
mechanical grounds, as fat droplets will more readilj enter the central ganglionic 
system of Aessels than the cortical, and when the\ enter the cortical \esscls are 
much more apt to lodge in the long medullar\ arteries of the cortical sjstcm which 
suppb the centrum o\ale According to Bisscll, fit entering the venous circulation 
markedlj increases the viscositt of the venous blood and results in a rise m \enous 
pressure and a fall in sjstolic, hence tlie resemblance to surgical shock 

Tames Ewixc As far as I know', it is a long time since ain definite additional 
know'ledge has been throw'll on the pathologi of fat embolism 1 herefore, I feel 
one can congratulate Dr Vance on haiiiig subdivided cases into those in w'hich the 
mam distuibance is in the pulmonary circulation and others in which it must be in 
the systemic circulation, particularh in the brain That is, I beheie, a new' point 
of view', and a definitelj new' contribution I would raise the question whether 
in addition to the weakness of the heart the quantity of fat concerned in the 
embolism might not have an important bearing on the course of the case I have 
had the opportunity to examine a group of animals m w’hich oil had been injected 
into the circulation, in these the main lesion was in the lungs, fat could be found 
in the lungs in great quantitj, and death was bN asplnxia I think the cardiac 
pow'er W'as presumed to be noimal here, and I simplv raise the question w'hether 
the quantity of fat maj have something to do w'lth the fate of the case as w'ell as 
the charactei of the circulation, jet I am quite prepared to accept Dr Vance’s 
explanation as to the activity of the pow'er of the right ventricle 

B M Vaxce I think cases of fat embolism which hav'e a fatal termination 
are rare Less than ten liav'c been noted among our Medical Examiners’ cases of 
the past ten years 

In mj' series of cases an obviouslj' open foramen ovale was not present but w'as 
either closed or open bj such a small slit that it was improbable that much liquid 
fat was forced through this opening It is my own opinion that in the cases of 
cerebral fat embolism most of the emboli were forced through the pulmonary 
capillaries into the sj'stemic circulation 

The point raised bj' Dr Ewing is interesting The amount of liquid set free 
around the site of a recent fracture probablv' amounts to about 4 ounces of fat 
mixed with blood I think in the majority of instances that the human organism is 
not seriously embarrassed by the fat immediately absorbed into the pulmonary 
circulation from the site of such an injury The absorption is usually gradual, and 
if the torn venules in the injured area close rapidlj, the absorption will cease It is 
only rarely that an amount of liquid fat at all comparable to the amount of oil 
injected into the veins of experimental animals enters the pulmonary capillaries of 
the human patient When this does occur, death takes place just as rapidlj 
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MrTASTASi7iNG Adi NOMA OT nii TinKOiD Fredhuck H McKll 

Tlicre IS a definite group of epithelial tumors of the thyroid gland which 
present a benign histologic picture and run a relatively benign course They 
inetastasi7e to bone characteristicallv, but the route of metastasis and the duration 
of the secondarj tumors differ from the other malignant epithelial tumors of the 
thjroid Connheim, m 1876, was the first to separate this type 

Airs G AI , aged 45, entered St Luke’s Hospital, Nov 23, 1922, because she 
suddenly \onnted a pint of blight blood She had had a goiter for many j^ears 
but enJo^ed good health until four years before admission, when she began to 
ha\e moderate djspnea on exertion Ph^slcal examination revealed a large, 
irregular thyroid gland and dulness to percussion for 8 cm below the manubrium 
sterni Roentgen examination showed increased density m the upper mediastinum, 
dilatation of the entire esophagus and displacement of the trachea to the right 
Five jears later the patient nas readmitted to the hospital complaining of a 
painful lump beneath the right breast, which had been present for at least three 
years At this time a growth in the rectum was found which proved to be a 
squamous tjpe of epithelioma She died six months later, emaciated, cachectic, 
dyspneic, and suffering constant pain because of chronic obstruction from the 
rectal tumor 

At autopsy the thjroid gland nas iircgularlj enlarged and firmly adherent 
to the anterior and lateral aspects of the trachea, and its base yy^as adherent to 
the aortic arch A thick fibrous capsule enveloped the gland The greater part 
of the cut surface yvas smooth, pale broyyn and translucent, yvith scattered hemor- 
rhagic and calcified areas A circumscribed nodule, 4 6 cm m diameter, yvas 
situated in the upper right lobe Its surface yvas tan, opaque, of velvetj smooth- 
ness and separated into lobules The fifth right rib yvas the site of an oy'oid 
tumor measuring 10 bj 5 by 4 cm It yvas situated 7 cm from the costochondral 
junction and completely replaced bony tissue On section, the surface yvas tan- 
colored and smooth, its appearance being identical yvith the tumor m the apex 
of the thyroid gland Other metastases yvere not discovered 

Sections from the colloid goiter shoyved atrophy and degeneration The alveoli 
yvere decreased in number and lined yvith loyv cuboidal epithelium Many were 
dilated and contained eosinophilic colloid A few of them had colloid yydiich 
took a basophilic stain The stroma yvas greatly degenerated, the collagen being 
hyalinized and the nuclei absent 

The tumor in the apex of the thj'roid gland consisted of a small-cell adenoma 
of the fetal type The central portion contained mature alveoli, while peripherally 
the epithelium yvas arranged in columns, some of yvhich bad a lumen, yy'hile others 
did not shoyv any attempt toward lumen formation The epithelium yvas embryonal 
>n type, with small nuclei rich m chromatin and scanty cj^toplasm yvhich stained 
deeply with eosm There yvas colloid formation in a small number of vesicles 
the stroma yvas delicate and contained feyv blood vessels 

Sections through the tumor from the rib shoyved columns of embrjonal epi- 
thelium which yyere more differentiated than in the primary nodule in the thyroid 
in that the nuclei were vesicular and paler They also showed a more pronounced 
tendency to form alveoli, and most of them contained eosinophilic colloid Many 
of the alveoli were round, some were oval and elongated The stroma yy'as 
delicate but more abundant than in the original tumor, and it carried many more 
blood vessels yvith it 

Muscle Lesions Encountered in Experimental ScuRy^y Gilbert 
Dalldorf 

This report is concerned with a striking lesion observed in the intercostal muscle 
of guinea-pigs The animals were the subject of feeding experiments conducted 
by Dr Walter Eddy at Teachers’ College Dr Eddy was studying scurvy and 
had found that weight curves and gross appearances yvere often too indefinite 
to justify a diagnosis In such cases, the animals yvere examined histologicallj 
The anatomic manifestations m experimental scurv}’^ are yvell known and hay^e 
een precisely described by many'- winters When the established criteria for the 
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diagnosis of scur\y were employed, there was seldom difficultj m determining 
the presence or absence of the scorbutic process in the animals of this series, even 
when it was early or only partial^' developed The changes at the junction of 
bone and cartilage in the ribs proved to be representative of the bone lesions of 
scurvy and techmcallj'- simple to handle, hence, liberal samples -were therefore 
taken fiom these areas 

Fiftj guinea-pigs were used, ten of uhicli were normal The remaining fortj 
were scorbutic, and the lesion to be demonstrated was found m twelve of these 

Scattered through the intercostal muscles were muscle fibers which had ruptured, 
often into several fragments Such fragments were frequently surrounded b\ 
large endothelial giant cells Lajers of fibroblasts formed along the ruptured 
muscle cells, proliferating until they frequently formed a mass greater than the 
muscle itself In addition, in some cases, large cells with acidophilic cj^toplasm 
were found, frequenth m process of mitotic division These looked like muscle 
cells, and in some fields their activitj was so great as to simulate a muscle cell 
sarcoma 

In other cases, the muscle cell proliferation w’as not present The muscle 
remnants la> as hvalmized fragments m a matrix of lax connective tissue, poor 
m collagen 

The lesion v'aried greatlj m extent In some cases most of the intercostal 
muscles were nwolv'ed, in others, onlj a few focal lesions were found 

It seemed impossible that the experienced and careful w’orkers who had pre- 
viouslj studied the disease might have missed such obvnous lesions if they examined 
the muscles It is true that most studies have been centered on the bony changes 
which hav'e been considered the essential lesion However, scarring in the muscles 
has frequentlv been described in chronic scurvv and has been considered secondarv 
to changes m the bone 

The lesion described in this report occuircd in earlj, acute scurvj, but the 
facts which suggest that it may be associated with the scorbutic process are 

1 The changes are found onlj in scorbutic guinea-pigs, although normal 
animals have been carefully searched 

2 The changes alw'av's appear in pigs m which the bone lesions are in an 
earh stage of development 

3 Thev have many histologic features in common with the bone lesions 
with which thej' coincide 

4 They near the same relationship to the muscle lesion found m chronic 
scurvj that the acute bone lesion bears to the bone lesion in chronic scurvw 

DISCUSSIO^ 

James Ewiag Dr Dalldorf’s slides w'ere extremelj interesting and surprising 
to me I at first doubted vv'hether thev had anv thing to do vv'ith the scorbutic 
process, but the lesions occurred m such a high proportion of animals, and the 
control material was so adequate that I think we are justified in assuming that 
thej'' are a part of the scorbutic process The remarkable character of the lesion 
is interesting to the histologist, it suggests the extremely powerful influence of 
nutrition on the tissues I think that the process in the muscle mainly concerns 
the muscle cells, and I could not convince mjself that there w'as any participation 
of fibroblasts I do not know of anv parallel to such a process in the range of 
pathologv 

Harrisox S Mari land It has occurred to me that in several metabolic 
diseases and a few of obscure infectious or toxic (’) origin there are circum- 
scribed, possibly inflammatory, lesions m the subcutaneous tissues and muscles — 
the so-called fibrositis in chionic focal infections, nodes over the sacroiliac joints 
m gout, etc Little serious study has been given these lesions from a histologic 
standpoint In fact, we do not know very much about anj of them I am won- 
dering if these muscle lesions in scurvy are not somewhat parallel, and have 
escaped notice clinically m human scurvj' 
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TbMORS Arising from the Blood Vessels or the Braix AxNGiomatous 
AIalformations and Hemangioblastomas By Harvet Cushing and 
Percival Bailei Price, S7 50 Pp 219, \Mth 159 illustrations Springfield, 
III , and Baltimore Charles C Thomas, 1928 

This IS a monograph based on the sj'stematic, clinical and anatomic studies 
of neurosurgical cases Dj the authors There are two parts one dealing ivith 
angiomatous malformations with fourteen illustrative cases and the other, the 
hemangioblastomas Mith ten cases Each part has an exhaustue bibliography in 
which bracketed numbers indicate the pages in the tevt in which the ivork in 
question is discussed The presentation is comprehensive, balanced, orderly and 
well illustrated The publisher has done his part excellently The summary gives 
the principal outcome so well that it is repeated here “Blood vessel ‘Tumors’ of 
the brain may be divided into two major groups (1) the angiomatous malforma- 
tions and (2) the angioblastomas or true neoplasms of blood vessel elements The 
angiomatous malformations are undoubtedb-^ attributable to some fault of develop- 
ment, and they may be clearly distinguished from the blood vessel tumors proper 
bj the fact that traces of compressed nervous tissue are invariably present between 
the vascular loops comprising the lesion (1) The angiomatous malformations 
ma\ be chiefly capillary (telangiectatic), chiefly venous (angioma venosum) or 
arteriovenous (angioma arteriale) in their composition They more commonly 
occur in the cerebral hemispheres and are often provocative of epileptiform attacks, 
frequently Jacksonian in character Only occasionally are these lesions found in 
the hind brain Both the venous and the arteriov'enous malformations are primarilj 
surface lesions of the hemisphere, and three types may be recognized a simple 
enlargement of a single vessel, a tangled enlargement of one or more vessels, or 
a more complicated (racemose) type in vv'hich the lesion extends from the cerebral 
surface like an inverted cone with its apex abutting on the ventricle into which 
a terminal hemorrhage not infrequentlj" occurs The venous angiomas, unless they 
are associated with trigeminal naevi, are not likely to be diagnosed until they are 
unexpectedlv exposed at operation or autopsy The arterial angiomas, on the other 
hand, maj"^ often be recognized bj an audible bruit as well as by secondary effects 
of the aneurvsmal (arteriov^enous) communications w'hich lead to enlargement of 
the extracranial vessels, of the carotids, or even of the heart Whereas the venous 
angiomas are unaccompanied bj a choked disc, the aneurysmal lesions are apt to be, 
and a unilateral exophthalmos is not infrequently produced The treatment of 
any of these angiomatous malformations by surgical or other procedures, unless 
possiblv bv radiation, is unsatisfactorj (2) The angioblastomas are true tumors 
composed of angioblastic elements They are rarelj if ever accompanied by facial 
naevi, but that some of them at least, if not all, possibly have a congenital anlage 
must be ackknow ledged in view of the fact that the lesions may be multiple Their 
favored, if not their exclusive, site is m the cerebellum where they are often 
median tumors that appear to arise from a region near the posterior end of the 
fourth V entricle Thej mav be largely cystic or largely solid lesions Histologicall}', 
thej are conveniently divided into those predominantly capillary, those predomi- 
nantly cellular, and those predominantlv cavernous It is rare, however, to find 
anv tumor of pure type for they differ m degree rather than in kind They 
have often been mistaken for vascular gliomas or meningiomas but they invariably 
show, when properly stained, a network of reticulum which serves to distinguish 
them from other growths Some of the cerebellar hemangioblastomas are asso- 
ciated with a similar lesion in the retina (one case m our series of eleven) 
angiomas of the spinal cord, cystic kidneys, cysts of the pancreas, hypernephromos 
and other lesions This represents a new disease which has familial tendencies 
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and should be known as Lindau’s disease from its principal discoverer The 
cerebellar hemangioblastomas like anj other cerebellar tumors, should be treated, 
when possible by extirpation Apart from the unusual vascularitj" of some of 
the lesions, thej offer no unusual surgical difficulties When cystic tumors are 
encountered, care should be taken to remove the mural nodule of the tumor for 
otherwise a recurrence of symptoms, due eitner to refilling of the cjst or to 
progressive enlargement of the tumor, maj' be expected ” 

American Tire Culture CoLLEcnox Catai ogle or Cur tures Ed 2 
(Distributed without charge ) Pp 142 Chicago The John McCormick 
Institute for Infectious Diseases, 1928 

Some evidence of the vitality of the American Tj^pe Culture Collection is given 
b}' this second edition of its catalogue, as a revision of its list of cultures has 
been made necessarj’’ by a considerable change in the content of the collection 
During the past four years, the collection has grown from 750 to 2,000 cultures 
Since the publication of the first catalogue, tw'o jears ago, 130 cultures have been 
discarded as impure, atjpical or lost, and 650 cultures have been acquired Of the 
2,000 cultures listed in this edition, 1,100 are bacteria, 600 fungi and 300 j easts 
The private collections of Prof F W Tanner, Prof I C Hall and Dr S A 
Waksman are still available through the gcnerositj of the owmers In a similar 
manner. Dr C B Sherbakoflf, of the Universitj of Tennessee Agricultural Experi- 
ment Station, has placed his large collection of Fttsatta at the disposal of the 
curator 

The organisms are listed m alphabetical order under the names used in Bergej^’s 
Manual of Determinative Bacteriologj as far as that sjstem of nomenclature is 
applicable The editors of the catalogue hope that the “liberal use of cross- 
references will facilitate the finding of organisms which are listed under unfamiliar 
names” Short of the publication of a complete sMionomj, which w'ould be 
unnecessarily expensive and laborious, these cross-references are certain to appear 
to be inadequate An example of a puzzle to be w'orked out among these names 
IS the problem before the medical bacteriologist who wnshes to find the list of 
cultures of the “Friedhnder bacillus ” This familiar organism appears under the 
title of “Klebsiella,” cross-reference "Baitci luin uuico<;us capsulatiis” A closely 
related organism, listed in a cross-reference as “Dacilhis lactit aciogcncs” (not 
Bacterium) appears under the caption of “Aeiobacter aerogenes ” These seem to 
be inconsistencies and artificial separations The nomenclature, how'ever, is a 
w'orkable one from the point of view' of the cataloguer This is not the place for 
any extended comments on bacteriologic nomenclature or for the expression of an 
inadequate opinion on uncertainties of the taxonomy of this branch of biolog}' It 
will be interesting, however, to observe what effect the use of the names chosen 
in this catalogue will have on the fixation and general use of the nomenclature set 
forth in Bergey’s Manual 

Additional evidence of the service which this culture collection is rendering 
bacteriologists was given at the meeting of the Society of American Bacteriologists 
in Richmond in December, 1928, in a report from w'hich Dr L A Rogers has 
permitted the reyiewer to make excerpts During the past four lears there has 
been a steady increase in the number of cultures supplied to bacteriologists Since 
1925, 12,913 cultures haye been sent out in response to 2,553 orders for them 
During the year 1928, 1,022 orders w'ere receiyed, and 4,761 cultures were sent out 
Most of the cultures haye been furnished for teaching purposes Mam, how'eyer, 
haye been used for investigations Of the total, 4,178 have been sent to institutions, 
156 to individuals and 427 to commercial dealers in biologic supplies 

The staff of those engaged in the care of this collection has been increased by 
the appointment of Mr W R Albus, as bacteriologist 

Although the Culture Collection has been of great immediate service to 
bacteriologists and, by the preservation of type strains, promises aid of inestimable 
value to investigators and other students m the future, it is faced by the problem 
of its own perpetuation This is almost exclusively a financial problem In 1929, 
the agreement of the General Education Board to contribute to the support of the 
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collection will have completed its fifth and final year When the agreement was 
entered into, it was understood that an earnest effort would be made to put the 
collection on a self-sustaining basis This effort has been made, but the collection 
IS not self-supporting 

The administration has been economical, and no expense has been incurred for 
rent of quarters Nevertheless, until 1928, income from the sale of cultures did 
not meet half of the expenses, and it is apparent that it will not be possible to 
maintain the collection in its present condition without assistance from other 
sources It is also obvious that enlargement of the collection will be required to 
meet the increasing needs of bacteriologists Those who have been m closest 
touch with the collection hope to see it increased, housed in an adequate building 
which would provide separate floors for bacterial and fungous cultures, and 
laboratories for special research, under the care of a larger staff of bacteriologists 
and mycologists It would be a great misfortune if the collection were to be 
distributed on account of lack of financial support Maintenance of the collection 
on a small scale would be less unfortunate, but would undesirably restrict its service 
On the other hand, it would be greatly to the advantage of all interested in bac- 
teriology if sufficient endowment could be secured to permit the collection to fulfil 
all its functions 

The curators of the collection again urge those who describe new species or 
make studies of older ones to send to the collection cultures, reports and references 
to their work Contributions of this sort add new life and value to the collection 

Green’s Manual of Patholog\ and Morbid Anatomy Fourteenth edition 
Revised and enlarged by A Pinei , M D , M R C P Pp 650, with 261 figures 
and 7 colored plates Philadelphia Lea & Febiger, 1928 

Since the preparation of the thirteenth edition of the deservedly popular Green’s 
Manual by Bosanquet and Wilson, Dr Thomas Henry Green has died, but Dr 
Piney, who has prepared the fourteenth edition, pays tribute to the continuing 
influence of the author Dr Piney has revised the sections on nephritis and 
surgical shock, and has made minor corrections and additions There are numerous 
new illustrations, but none of the older ones has been replaced, which may be 
regarded as unfortunate because many are merely diagrammatic The general 
character of the book remains unchanged There are 416 pages of text devoted 
to general pathology and 219 to diseases of special tissues and organs Of the 
part on general pathologjq 86 pages are devoted to parasites, animal and vegetable, 
and 27 to immunity The subject matter covered is extensive, but this description 
of the make-up of the book serves to indicate the brevity and conciseness of the 
presentation It must also be remarked that extreme clarity prevails 

There comes a time in the life history of a scientific textbook or manual when 
simpler forms of revision are inadequate for the presentation of the progress 
recorded within its special field A manual, such as Green’s, is by its very nature 
principally for the use of students of medicine or related subjects The introductory 
statement reads ‘The Art of Medicine must obviously be based upon a knowl- 
edge of the nature and the causation of disease, and it is this information that 
pathology attempts to supply ” This objective, however, cannot be attained 
unless pathology is regarded as a living science, enlarging its observations, clarify- 
ing its hypotheses, broadening its experimental demonstrations and correlating its 
old and new facts It is not nationalistic and cannot be covered by references 
almost soleb’^ to publications in the English language Parasitology and immunol- 
ogj^ have become so extensive that their brief presentation in a book on pathology 
must of necessity be incomplete Modern immunology draws on physical chemistry 
tor Its explanations and discards the Ehrlich diagrammatic and inaccurate 
hypotheses The phjsiology of valvular defects of the heart is as deserving of 
discussion as that of nephritis Subacute bacterial endocarditis is certainly of 
great clinical and pathologic significance Rheumatic fever in relation to the heart 
and blood vessels should not be dismissed with two sentences If endometrioma is 
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found in 30 per cent of gynecologic cases in which operation has been performed, 
it deserves consideration Too great lalue is to be ascribed to the investigations 
of the Spanish school on the interstitial tissues of the central nervous system to 
have it neglected entirelj Metaplasia is not limited to epithelial cells In spite 
of an “erratum” note concerning vitamin D in connection with rickets, the general 
discussion of vitamins should involve more than a consideration of vitamins A, 
B and C There can be no satisfactory compromise between the older and newer 
views of nephritis If shock is to be discussed, anapbydactic and allergic mani- 
festations are too important in man to be omitted These observations must make 
It apparent that a modest revision, singly or in series, cannot ser\*e to modernize 
a book how^ever evcellcnt it w'as in its day and generation Medicine is on wings, 
and he who would be wnth her and of her must fly to keep the pace The author 
of a book which is to represent the scientific background of medicine must recognize 
these established advances 

Orgamc Laboratorv Methods By the Late Professor LASs\k-CoHA An 
authorized translation from the general part of the fifth rcMScd edition, by 
Ralph E Oespeu Edited by Roger Adams and Hans T Clarke (No 2 
of the World Wide Chemical Series, edited by E Emmet Reid) Price, S650 
Pp 469 Baltimore Williams & Wilkins Compain, 1928 

This translation of the general part of Professor Lassar-Cohn’s w’ell known 
book deals with the laboratory technic of organic chemistry It contains a great 
deal of useful information concerning the basic principles of such fundamental 
procedures as distillation, crystallization, filtration and evtraction Its limitations 
for the w'orker in the biologic sciences are indicated in the translator’s preface in 
w'hich the aim of the book is described as being “to cite and outline the methods 
by which typical difficulties hate been overcome and leave the adaptations of the 
suggestions to the problem at hand to the resourcefulness of the reader ” The 
most serious defect of the book, from the standpoint of the biologist who wishes 
to apply the technic of organic chemistry to the specific needs of his own problems, 
IS indicated by the fact that most of its many references are to papers w’ntten 
before 1900 There is thus no reference to such familiar methods as the use of 
collodion membranes in dialysis, or to the use of pyrex glassw'are, or electrical 
appliances of all kinds such as motors, drying mens and hot plates The book 
wnll appeal, therefore, to those interested m the broader aspects of the subject 
rather than to those interested in knowing wdiether methods exist which may be 
applied to the solution of the specific problem at hand 

William Har\ey By Archibald Malloch, Librarian, New^ York Academi 
of Medicine Price, §I 50 Pp 103, wnth 10 full-page plates and 3 text 
illustrations New York Paul B Hoeber, 1929 

This little book is the outgrow'th of an address to commemorate the publication 
of Harve^ ’s great book in 1628 It is a reprint, wnth corrections, from the Amci ican 
Joinnal of Swgoy, September and October, 1928 Thoroughly familiar with the 
sources of information. Dr Mal’och sketches briefly the \ arious phases of Harvey’s 
life, w'lth particular reference to the discovery that the blood moves in a circle 
But no side of Harvey’s activities or relations appears to have been neglected and 
the sketch, though brief, is unexpectedly comprehensive Harvey’s observations 
on the color of the lungs of the new'-born and its significance are quoted Pathol- 
ogists may be interested in reading what Harvey, who was an experienced morbid 
anatomist, said on that point, namely that lungs of fetuses having breathed “put 
on a w'hite colour, and by this observation of the different complexion you may 
discover wdiether a mother brought her child alive or dead into the world, for 
mstanctlv after inspiration the lungs change colour, wdnch colour remains, though 
the foetus die immediately afterwards” Medical students, physicians and all who 
have any interest in the history of science and the lives of its leaders, will be 
grateful for Malloch’s account of the life and w'ork of Harvey 
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Green’s Manual or Pathology and Morbid Anatom\ Revised and 
enlarged by A Pinej^ M D , M R C P , Research Pathologist, Cancer Hospital, 
London Fourteenth edition Cloth Price, $7 50 Pp 650, with 269 illustrations 
Philadelphia Lea & Febiger, 1928 

Microbiology Monographs, General, Agricultural, Industrial Edited 
by R E Buchanan, Iowa State College, E B Fred, University of Wisconsin, and 
S A Waksman,' Rutgers University Volume I Morphologic Variation and the 
Rate of Growth of Bacteria By Arthur T Henrici, M D , Professor of Bac- 
teriology, the University of Minnesota Price, $3 Pp 194 Springfield, 111 
Charles C Thomas, 1928 

Recent Advances in Bacteriologv and the Study or the Infections 
By J Henry Dible, MD (Glasgow), MR CP, Professor of Pathology and Bac- 
teriology in the Welsh National kledical School Price, $3 50 Pp 363, with 22 
illustrations Philadelphia P Blakiston’s Son & Company, 1929 

William Harvey By Archibald Malloch, MD (McGill), MRCP 
(London), Librarian, New York Academy of Medicine Price, $1 50 Pp 103, 
with 13 illustrations New York Paul B Hoeber, 1929 

History of Medicine With Medical Chronology, Suggestions for Study and 
Bibliographic Data By Fielding H Garrison, M D , Lieut -Col , Medical Corps, 
U S Army, Surgeon-CIenerars Office, Washington, D C Fourth edition, revised 
and enlarged Cloth Price, $12 Pp 996, with 286 illustrations Philadelphia 
W B Saunders Company, 1929 

Handbook of Microscopical Technique for Workers in Both Animal 
and Plant Tissues Edited by C E McClung, Ph D , Professor of Zoology, 
Universitv of Pennsylvania , Director of Zoological Laboratory, University of 
Pennsylvania Price, $8 Pp SlO, with 43 illustrations New York Paul B 
Hoeber, 1929 

This book IS designed for workers in all departments of biologic morpholog}'^ 
It meets the needs of the inexperienced worker who wants specific directions that 
he can use m handling general material The major portion of the book describes 
the latest approved methods for the special technical purposes of experienced 
investigators By means of cross references, needless repetition is avoided The 
illustrations refer for the most part to instruments and technical procedures in 
microdissection, micro-injection ana the staining of neuroglia and microglia The 
book IS a reliable and thoroughly competent guide in biologic microtechnology 

Experimentelle Studien uber Knochentransplantation und Knochen- 
REGENERATION Vou Christian Rosing Bull Pp 105, with 17 illustrations Oslo 
Jacob Djffiwad, 1928 

Colloid Chemistry, Theoretical and Applied By selected international 
contributors Collected and edited by Jerome Alexander Volume II Biology and 
Medicine Price, $15 50 Pp 992 New York The Chemical Catalog Company, 
1928 

Vfriiaxdlungen der deutschen pathologischen Gesellschaet im 
Auftrage des Vorstandes Herausgegeben von dem derzeitigen Schriftfuhrer 
G Schmorl m Dresden Pp 564, rvith 148 illustrations Jena Gustav Fischer 
1928 
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Lehrbuch der To\]ROlogie 1 UR SruDiUM u\D Prams Von Ferdinand 
Flury, Professor der Pharmakologie an der Universitat Wurzburg, und Heinrich 
Zangger, Professor der gerichtl Medizin an der Universitat Zurich Paper 
Price, 29 marks Pp SOO, with 9 illustrations Berlin Julius Springer, 1928 

PATIIOLOGISCII-ANATOMISCHE VERANDERUNGEy UBER DIE CONGEMTALE 

SypiiiLis BEi DEM Foetus u><d dem nluceborenen Kind Von Oluf Thomsen 
Paper Price, 20 crowns, Danish Pp 31, with 19 illustrations Copenhagen 
Levin & Munksgaard, 1928 

This IS a reprint from a larger work by the author published in Danish m 1912 
There are only sixteen pages of text, wuth nineteen plates in black and white 
illustrating the microscopic changes in congenital s\phihs of the fetus and the new- 
born infant The book gives a good presentation of the changes in congenital 
sjphihs of the fetus and the new’-born infant, but it does not add anything new' to 
the knowledge of those changes 

The Kahn Test A Practical Guide Bj R L Kahn, Director of 
Laboratories, University of Michigan Hospital, Ann Arbor, Michigan Price, §4 
Pp 201 Baltimore Williams & Wilkins Companj, 1928 

MiKROSKOPISCHER NaCHW’EIS der SpIROCIIAETA PAEI IDA, DER Gonokokkln 
und des Erregers des Ui cus moi r e Von Dr W \ Collier, und Dr A 
Cohn, Berlin Price, 5 marks Pp 92, w'lth 4 illustrations Berlin Urban & 
Schwarzenberg, 1928 

American T\pl Cuiture Colilction Catalogue or Cultures, 1928 
Second Edition Pp 142 Chicago American Tjpe Culture Collection, The John 
McCormick Institute for Infectious Diseases, 1928 

Veriiandi LNGEN DES Deutsch-Russischen Scimrlach-Kongresses vom 
11-14 JuNi, 1928, IN Konigsberg Pr Herausgegeben von Dr T J Burgers, 
0 0 Professor fur Hjgiene an der Universitat Konigsbcig Price, §5 Pp 400 

Lectures on Conditioned Reelenes Tw'enA-Five Years of Objective 
Stud\ of the Higher Nervous Activity of Animals By Ivan Petrov itch Pavdov, 
M D , Director of the Ph>siological Laboratories, Institute of Experimental Medi- 
cine and Academj' of Sciences, formcrh' Professor of Phvsiologv, Mihtarj Medical 
\cademy, Leningrad, Foreign Member Roval Societv, Member of the Russian 
Academy of Sciences, Nobel Laureate, etc Translated from the Russian bj' W 
Horsley Gantt, M D , B Sc , Member of the American Relief A.dniinistration 
1922 and 1923, co-worker in Professor Pavdov’s Laboratory, Institute of Experi- 
mental Medicine, from 1925 to 1928 With the collaboration of G Volborth, AID, 
former assistant to Professor Pavdov at the Alihtarv Aledical Academy , Professor 
of Physiology', University of Kharkov An introduction bv Walter B Cannon, 
AID, SD, George Higgmson Professor of Physiology', Harv'ard Univ'ersity 
Price, $6 50 Pp 414 New A.'^ork International Publishers, 1928 
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ALEUKEMIC LEUKEMIA AND ATYPICAL LEUKEMOID 

CONDITIONS 

REPORT OF SEVEN CASES INCLUDING ONE OF ACUTE 
ERYTHROBLASTOSIS 

HENRY PINKERTON, MD 

BOSTON 

Atypical conditions are frequently encountered that clinically and 
pathologically appear to be borderline cases, showing various mixtures 
of the characteristics of the acute infections, the purpuras, the anemias 
and the neoplasms of the blood The literature relating to these unsatis- 
factorily classified conditions has become formidable, and one is led 
rapidly from a consideration of atypical cases of leukemia and pernicious 
anemia to such seemingly unrelated conditions as Mikulicz’ disease 
(Hannema^) and mycosis fungoides (Fraser^) . Attempts have been 
made to identify some of these conditions with the leukemias and to 
separate others from this group and further subdivide them into definite 
entities Clinically, they show the greatest diversity From the patho- 
logic point of view, they shade off into the true leukemias by almost 
imperceptible degrees It would seem that a satisfactory classification 
can be made only when etiologic facts are learned 

The term aleukemic leukemia is commonly applied to an ill-defined 
group of cases m which the blood picture during life shows severe 
anemia but does not justify the diagnosis of leukemia, while at autopsy, 
in addition to leukemia-like cellularity of the bone-marrow, accumulations 
of myeloid or lymphoid cells are found in the viscera, these accumula- 
tions having a qualitative, but usually not a quantitative similarity to 

Submitted for publication. Sept 28, 1928 

* From the Pathological Laboratories of the Peter Bent Brigham Hospital and 
the Children’s Hospital and the Department of Pathology of Harvard University 
School of Medicine 

1 Hannema, L S Ein Fall von aleukaemischer Myelose mit dem klinischen 
Bilde von Morbus Mikulicz, Folia haemat Arch 32 116, 1926 

2 Fraser, J F Mycosis Fungoides , Its Relation to Leukemia and Lympho- 
sarcoma, Tr Sect Dermat & Syphilol , A M A , 1925, p 233 

3 Leube, H Leukanamie, Deutsche Kim , vol 3, Diagnostik d mn Krankh 

Lief 42, p 177, cited by Sternberg m Henke and Lubarsch Handbuch der 
speziellen pathologischen Anatomic und Histologic, Berlin, Julius Springer 1926 
vol 1 ’ ’ 
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those found in the true leukemias (The terms leukanemia ® and 
pseudoleukemia ^ were formerly applied to such conditions ) 

The occurrence of foci of myeloid cells in the viscera, in response 
to extensive destruction of the marrow (as by metastatic carcinoma), 
has long been recognized, and the question naturally arises whether some 
of the conditions in which anatomic obseivations lead to a diagnosis of 
aleukemic leukemia may not be explained in a similar mannei, on the 
basis of abnormal regenerative activity of the hematopoietic system 

The situation is further complicated by the fact that in a great many 
cases of true leukemia leukopenia spontaneously develops as a teiminal 
event, or at any other time during the course of the disease (King®) 
Furthermore, many cases commonly diagnosed as acute myelogenous 
leukemia may never show an increased white cell count (King,® Galland,® 
Sternberg ’') The possibility of latent chronic leukemia must be 
excluded in these cases, and this has often been done 

In such cases, the clinical diagnosis must be based on the immaturity 
of the circulating granulocytes Since Krumbhaar,® Herz ® and others 
have shown that a high percentage of myelocytes and myeloblasts may 
be present in the blood stream in cases of severe sepsis, it is obvious that 
the diagnosis cannot be made from the blood smear alone If recovery 
takes place, the diagnosis of acute leukemia is usually not adhered to, 
although cases of this sort have been reported as acute leukemia with 
recovery (Gutmann^®) If death occuis and an autopsy is not done, 
the diagnosis remains doubtful Cases are on recoid, however, in which, 
even with a complete autopsy, sepsis of one sort or another has been so 
obvious that the writer has been tempted to regard the leukemoid infiltra- 
tion of the viscera as a terminal event, secondary to the infection 
(Krumbhaar,® Sternberg ^‘) The visceral infiltiation in these cases 
was, as far as can be leained, always quantitatively less than that typically 
found in true leukemia, but was sometimes (as in case 7 of the series 

4 Cohnheim Virchows Arch f path Anat 33 451, 1860 

5 King, J J Aleucocythaemic Leukemia, Bull Johns Hopkins Hosp 28’ 
114, 1917 

6 Galland, G L Difficulties in the Diagnosis of Leukemia, Brit M J 2 
108, 1925 

7 Sternberg, C Blutkrankheiten, in Henke and Lubarsch Handbuch der 
spezeillen pathologischen Anatomie und Histologie, Berlin, Julius Springer, 1926, 
vol 1 

8 Krumbhaar, E B Leukemoid Blood Pictures in Various Clinical Condi- 
tions, Tr A Am Phys 41 343, 1926 

9 Herz, A Infectionen mit leukamischen Blutbild, Wien khn Wchnschr 
39 835, 1926 

10 Gutmann, B Leukemia, Report of an At 3 pical Case, Am J M Sc 167 
718, 1924 

11 Sternberg, C Ueber acute Leukaemie, Wien khn Wchnschr 33 553, 
1920 
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reported here) equal to that found m cases which, because of their idio- 
pathic nature, have been classified as aleukemic leukemia 

The close association of certain types of leukemia with infection has 
been repeatedly emphasized The definitely infectious nature of leukosis 
in the hen (Ellerman ^-) and m the guinea-pig (Snydeis the positive 
bacteriologic observations in cases of presumably typical acute myeloblast 
leukemia m man (Sternberg,^ Catsara and others) and the evidence 
adduced by such conditions as infectious mononucleosis and its close 
relative agranulocytosis ( Schultz ^®) all strengthen this point of view 
Sternberg ~ and others, m fact, sharply separate most acute leukemias 
from the group of leukemias in general, on the ground that they are 
acute infectious diseases (Sternbeig recognizes tiue chronic leukemia 
with leukopenia and uses the terms leukopenic and lymphopenic leukemia 
for such cases) Lubarsch similarly suggests a division of the leukemias 
into primary (cryptogenic) and secondary, these adjectives having the 
same significance as in their application to the anemias 

The more specific terms, aleukemic myelosis and lymphadenosis 
(Naegeli), have been used to separate the myeloid foims of aleukemic 
leukemia from the lymphoid forms Rare cases of the myeloid type 
have been described (Jaffe’-^), in which the blood picture constantly 
shows not only a normal or a low white cell count, but a noimal differ- 
ential count, immature granulocytes being practically absent Jaffe would 
restrict the term aleukemic myelosis to these cases, and prefers the term 
aleukocythemic leukemia for those cases in which immature forms are 
present m the blood stream in definite and constant numbers In view 
of the readiness with which myelocytes and myeloblasts appear m the 
blood stream in septic conditions, it seems hardly justifiable to separate 
these cases from otherwise similar cases (case 1 of the senes reported 
below) on this basis alone 

The eight cases to be reported here have been encountered among the 
routine postmortem examinations at the Peter Bent Brigham Hospital 
and the Children’s Hospital They have been classified in the following 
manner aleukemic leukemia (myelogenous), cases 1 and 2, aleukemic 
leukemia (myeloblastic), cases 3, 4 and 5, erythroblastosis (acute aleu- 

12 Ellerman, V Leucosis of Fowls and Leukemia Problems, London, 
Gyldendal, 1921 

13 Snyders, cited by Lubarsch in Henke and Lubarsch Handbuch der 
speziellen pathologischen Anatomic und Histologic, Berlin, Julius Springer, 1926, 
vol 1, p 666 

14 Catsara, J Beitrag zur Frage uber die mfectiose-toxische Natur der 
Leukaemischen Erkrankungen, Virchows Arch f path Anat 249 43, 1924 

15 Baldridge, C W^, Rohner, F J, and Hansmann, G H Glandular Fever 
(Infectious Mononucleosis), Arch Int Med 38 413 (Oct) 1926 

16 Schultz, W Ueber eigenartige Halserkrankungen , Monozyten Angina, 
Deutsche med Wchnschr 48 1495, 1922 

17 Jaffe, R H Aleukemic Myelosis, Arch Path 3 56 (Jan ) 1927 
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kemic), case 6, leukemoid visceral infiltiation secondary to sepsis, case 
7 , and splenic anemia, eventually (after seven years) appeanng as 
myelogenous leukemia, case 8 

A comparative study of these cases was undertaken, and they are 
reported m order to bring out their general similarity from the anatomic 
point of view, and their clinical diveisity 

Acknowledgment should be made of the helpful criticism of Dr S B 
Wolbach, undei whose supervision these cases were studied 

REPORT or CASES 

Case 1 — Htstoiy — A man, aged 52, entered the hospital complaining of pain 
and soreness in the joints of the arms and the legs This pain began four and a half 
months before entry, and was almost constantly present following that, but with 
numerous acute exacerbations During these severe attacks, he felt feverish and 
on several occasions had definite chills He lost 20 pounds (9 Kg ) in weight after 
the onset of his illness He had previouslj been strong and well with the exception 
of an isolated attack of pain and swelling in the joints of his right arm at the 
age of 22, w’hich lasted for four weeks 

E\ammattou and Cow sc of the Disease — The results of the physical examina- 
tion were essentially negative During the ten weeks that follow’ed (up to the 
time of the patient’s death) there w'as a sharp daily rise in temperature (often 
to lOS F ) Typhoid fever, endocarditis and malaria were considered as diagnostic 
possibilities, but the Widal reaction was negative, malarial parasites were not 
found in the blood stream and repeated blood cultures (aerobic and anaerobic) 
w'ere negative Repeated examination of the blood during the ten weeks of obser- 
vation showed an increasing anemia (the count of red cells falling steadily from 
3,120,000 to 1,116,000) and a constant leukopenia (the count of white cells ranging 
from 3,900 to 6,500) The differential count was essentially normal except for the 
presence of from 4 to 6 per cent mj elocytes and of from 1 to 2 per cent nucleated 
red cells 

Postmoitem Examination — Postmortem examination was made thirteen hours 
after death Petechial hemorrhages were noted on the chest, the thorax and the 
arms The bronchial and the mesenteric lymph nodes were slightly enlarged, the 
largest being 1 cm in its greatest dimension The spleen weighed 690 Gm , and 
was flabby On section, the normal markings w'ere obscured, and the pulp was 
soft and reddish purple in color The esophagus show'ed several areas of ulceration 
in its low'er half, otherwise the gastro-intestinal tract was normal Pejer’s patches 
and the solitary I>mph follicles w'ere not unusually prominent The liver weighed 
2,190 Gm and was considered to be somew'hat enlarged It w'as normal in con- 
sistency, and the markings w'ere fairly prominent, but leukemic infiltration could 
not be made out in gross The bone marrow in the femur, the ribs, and the right 
clavicle W'as markedly hyperplastic and ivory white In different regions, it varied 
in consistency from soft to moderately firm (the consistency of normal spleen) 

MiCioscopic Evamtnaiion — Bone Marrow There w'as marked hyperplas a, and 
almost complete replacement of the normal constituents by atypical cells, so that 
the tissue was almost unrecognizable An outstanding feature was the presence 
of large numbers of giant cells, some of which contained each a great many 
apparently separate nuclei, and others of which appeared to contain each a single 
multilobulated gigantic nucleus These large single nuclei were either swollen 
and edematous in appearance, or hj perchromatic and irregular in outline The 
nuclei of these cells w'ere composed of a delicate chromatin network Their 
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cytoplasm was irregular m shape and usually homogeneous, and it varied in its 
staining reaction from eosinophil to basophil (fig 1) Occasionally, these cells 
contained phagocvtosed erythroblasts, or cells resembling polymorphonuclears 

In addition to the giant cells, many single cells were present These cells were 
polygonal or elongated in shape and had each a large round or oval nucleus, com- 
posed of finely divided chromatin (resembling the nucleus of a megaloblast) and a 
moderate amount of stippled or reticulated (basophil or eosinophil) cytoplasm 
These cells, except for the difference in size, were similar to many of the giant 
cells, and the impression was strong that they were fundamentally the same type of 
cell, proably hypertrophic reticular cells or endothelial cells The giant cells occa- 
sionally showed the cytoplasmic differentiation characteristic of the megakarj^ocyte 
A few m>eloc\tes and nucleated red cells were present, but adult granulocytes and 



Fig 1 (case 1) — A high magnification of the bone marrow in a case of aleu- 
kemic myelogenous leukemia (giant cell type) Large atypical single and multi- 
nucleated cells of a primitive type may be seen One characteristic mitotic figure 
IS shown Phosphotungstic acid-hematoxylin stain , X 1,200 

erythrocytes (except within blood vessels) were practically absent Blood vessels 
recognizable as such were few in number, and there were many areas of definite 
fibrosis (fig 2) Mitotic figures were numerous, and the resemblance to tumor 
tissue was, in many areas, striking, and the tissue would have been so regarded 
except for its weak powers of invasion 

Heart Several of the smaller vessels were apparentlv plugged with cells 
resembling early myelocytes 

Lungs There was marked edema, and a few petechial hemorrhages were seen 
Beneath the pleura and in the peribronchial tissue, there were several small areas 
of fairly dense connective tissue formation In these areas there were numerous 
gigantic cells, with irregular, swollen or hyperchromatic, multilobulated nuclei 
These cells were frequentlv undergoing multiple mitosis 
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In addition to these large cells there were many smaller cells with basophil 
cytoplasm, having the appearance of myeloblasts or early megaloblasts, a few 
definite myelocytes and an occasional island of nucleated red cells The frequency 
of mitotic figures gave evidence of the proliferation of these cells in situ They 
appeared to be developing from undifferentiated local mesenchymal elements, but 
it IS of course possible that their progenitors may have been metastatic from the 
marrow The appearance of these pleural and peribronchial foci was strikingly 
similar to that of the bone marrow in this case 

Spleen The pulp was cellular, and the trabeculae were widely separated The 
malphigian corpuscles were not seen The reticular spaces were distended with 
myeloid cells, including undifferentiated elements, myelocytes, nucleated red cells 
and many atypical gigantic cells, so that this tissue, also, had much the same 
appearance as the bone marrow Mitotic figures were numerous, especially in the 
elongated cells lining the reticular spaces There were moderate hemosiderosis 
and moderate diffuse fibrosis 



Fig 2 (case 1) — A low magnification of marrow from the femur in a case of 
aleukemic myelogenous leukemia (giant cell type) Giant cells and fibrosis ma^ 
be seen , eosm-methevlene blue stain , X 160 


Liver The sinusoids contained scattered cells (occasionally m small clusters) 
Many nucleated red cells were present, as well as myelocytes, myeloblasts and 
atypical giant cells Except for the atypical nature of many of the cells, the 
picture bore a striking resemblance to that of hematopoietic activity in the liver of 
a newlv born infant The portal areas contained only a few lymphocytes 

Lymph Nodes Sections of mesenteric, retroperitoneal and bronchial nodes all 
showed mvelosd activity similar to that observed in the spleen Nucleated red cells 
were numerous There was considerable fibrosis in some sections The surround- 
ing fatty tissue had undergone myeloid transformation in focal areas, and here 
atypical giant cells were especially numerous (fig 3) 

Esophagus The usual changes characteristic of an acute ulcer were found 
Bacterial Stains Organisms could not be demonstrated in sections of the 
various organs stained by the Giemsa method Ziehl-Neelsen stains did not reveal 
acid-fast rods or granules 
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Hyperplasia and anaplasia “ of the bone marrow, myeloid 
metaplasia of the spleen, liver and lymph nodes , fibrosis of the bone marrow, 
spleen and lymph nodes, anemia, splenomegaly, hepatomegaly (slight) , esophageal 
ulceration, petechial hemorrhages of the lungs, pleura, 'and pericardium, edema of 
the lungs, and aleukemic myeloid leukemia (giant cell type) 

Case 2— History— A man, aged 61, who had always been in good health 
except for typhoid fever at the age of 37, entered the hospital complaining of 
weakness and pallor Thirteen months before admission he had had whooping 
cough From this time, he felt that he had never recovered his full strength 
Five months before entry he first noticed definite weakness and pallor, and at 
about the same time petechial hemorrhages appeared on his legs It was thought ^ 
that he had pernicious anemia, and three transfusions were done, which were 
followed with slight temporary improvement 

Evamimfion and couise of the disease — There was marked pallor, without, 
however, loss of weight Recent and old retinal hemorrhages were noted The 
edge of the liver was palpable, but the spleen could not be felt 



Fig 3 (case 1) — A peripheral sinus and capsule of a lymph node (in the left 
third of the figure) and adjacent mesenteric fat (at the right) Note the atypical 
myeloid reaction in the mesenteric fatty tissue, and the resemblance of this tissue 
to hyperplastic bone marrow Several giant cells are present, eosin-metheylene 
blue stain , X 160 


The patient was under observation (except for an interval of about seven 
weeks that he spent at home) for the four months preceding his death During 
this time, he occasionally showed a slight rise in temperature, which was never 
higher than 100 F , except for a terminal rise to 102 Purpuric spots appeared on 
the legs on two occasions In spite of a diet rich in liver, the anemia became more 
severe, and he died rather suddenly, complaining of pain in the right side of 
the chest 

Examination of the blood made at intervals during the four months’ observation 
showed a constant leukopenia (the count of white cells ranging from 2,100 to 
2,500) and a normal differential count, except for the appearance of 2 per cent 

18 This term is used to signify the extensive replacement of the normal con- 
stituents of hyperplastic marrow by primitive, undifferentiated elements 
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mjelocytes in the last count, 48 liours before the patient’s death During this 
period, the count of the red cells fell from 3,000,000 to 1,500,000, and from 10 
to 12 per cent normoblasts were frequently noted in the differential count The 
bleeding and clotting times were normal The color index was always above 1, 
and the smear showed a picture similar to that of pernicious anemia Free h>dro- 
chloric acid was present in the contents of the stomach in small amounts 

The differential diagnosis lay between pernicious anemia and aleukemic leu- 
kemia, and the latter diagnosis was made by the hematologist It is of interest to 
note that the failure of the anemia to improve under the therapeutic administration 
of liver was considered a possibly important point in ruling out pernicious anemia 
Postmoitcin Examination — Postmortem examination was made si\ hours after 
death The body was i\ell developed and well nourished The skin was smooth 
and pale The subcutaneous fat was lemon 3 'ellow The mesenteric, retroperi- 
toneal, bronchial, cervical and inguinal Ijinph nodes were not enlarged The 
heart weighed 440 Gm Petechial hemorrhages were noted on the epicardium 



Fig 4 (case 2) — A low magnification of marrow from the femur m a case of 
aleukemic m 3 elogenous leukemia Uniform primitive cell hvperplasia and one 
island of er 34 hroblasts ma} be seen cosin-mct)ie 3 'leiie blue stain , X 160 


The pleural cavities each contained about 300 cc of clear fluid The lungs were 
markedly edematous The spleen was moderateh enlarged (240 Gm ) Its gross 
appearance was not remarkable The liver which was enlarged, weighed 2,380 Gm 
It was light brown and uniformly mottled wnth small opaque areas slightly larger 
than miliary tubercles, which were recognized grossly as areas of leukemic infil- 
tration The kidne 3 's weighed 200 and 190 Gm , and were not considered abnormal 
m gross The bone marrow^ in the femur and the ribs w'as markedly 113 perplastic, 
and it filled the marrow^ space to the exclusion of fatt} tissue and bone trabeculae 
It w'as deep reddish purple 

The other organs did not show' changes of importance 

Mtci oscopic Examination — Bone Marrow The marrow' w'as markedly lij'per- 
plastic, the great majority (about 95 per cent) of the cells being undifferentiated 
elements with rounded vesicular nuclei and scant 3 , pale, nongranular cytoplasm 
The majority of these cells corresponded in appearance to early mieloblasts 
There w'ere scattered clusters of somewhat larger cells, with more abundant, bright 
blue, irregularly st’ppled citoplasm Islands of nucleated red cells were con- 
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spicuous in some regions, and myelocytes were fairly numerous Adult red cells 
were numerous, but adult granulocytes were practically absent Mitotic figures 
were fairly numerous Giant cells of the type previously described m case 1 were 
present in somewhat larger numbers than the megakar} oc 3 'tes of active normal 
marrow There was slight fibrosis in a few areas 

Spleen The malphigian corpuscles were reduced in number and small In 
some areas there were marked congestion and diffuse hemorrhage The pulp was 
cellular, and the reticular spaces were filled with cells of the myeloid series, 
myeloblasts predominating, with here and there small groups of eosinophil myelo- 
cytes Islands of erythroblasts were also present in some areas Giant cells were 
fairly prominent, some of which appeared to be typical megakaryocytes, while others 
appeared to be atypical cells similar to those seen in case 1 Occasional mitotic 
figures were present There was definite fibrosis m circumscribed areas These 



Fig 5 (case 2) — A high magnification of a portion of the field shown in fig 4, 
eosm-methjdene blue stain , X 1,200 


areas of fibrosis often contained small central vessels, giving the impression that 
they took origin in malphigian corpuscles There was marked hemosiderosis 

Lymph Nodes Sections of brochial lymph nodes showed myeloid activity 
similar to that observed in the spleen The capsules of the nodes showed an 
increase of connective tissue The myeloid change in several areas had also 
extended to the surrounding fatty tissue 

Liver The miliarj’- nodules described grosslj'' were largely portal m situation 
They were so large and numerous that they composed approximately one third of 
the total substance of the liver There was evidence of pressure atrophy of the 
adjacent liver cells The intervening liver sinusoids contained scattered cells and 
occasionally small clusters of cells The Kupffer cells were everywhere prominent 
The cells composing these aggregations for the most part resembled myeloblasts 
or early m>elocytes, with a fairly plentiful sprinkling of eosinophil mjelocytes and 
a few nucleated red cells 
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Kidneys Aggregations of cells entirely similar to those seen in the liver were 
found scattered through the kidney substance, sometimes intertubular, but more 
often perivascular in location In the pelvic fatty tissue, also, small islands of 
these cells were seen, among which were occasional large elongated cells, the 
appearance of which suggested an origin from primitive mesenchymal cells 

Bacterial Stains Bacteria were not found in sections of the various organs 
stained by the Giemsa method, nor could acid-fast rods or granules be demon- 
strated 

Diagnosis — Hyperplasia and anaplasia of the bone manow, myeloid metaplasia 
of the spleen and the Ivmph nodes, leukemic cellular aggregations (myeloid 
metaplasia^) in the liver and the kidneys, anemia, splenomegaly (slight), 
hepatomegaly, and aleukemic m 3 'elogenous leukemia 

Case 3 — Htstoiv — A woman, aged 58, with an unimportant past histon, 
entered the hospital complaining of fever and weakness of one month’s duration 
The onset was fairly sudden and associated with small tender glands m the back 



Fig 6 (case 2) — The edge of a colon} of undifferentiated cells in the liver 
in a case of aleukemic myelogenous leukemia, eosin-methylcne blue stain, X hOOO 

of the neck near the scalp line Herpes lagialis developed one w’cek later One 
week before entrj she was forced to go to bed 

Examination and Conise of the Disease — The results of the physical examina- 
tion were essentially negative except for slight pallor, and a questionably palpable 
spleen Bactenologic and serologic tests for the typhoid group were negative 
Free hydrochloric acid was absent in the fasting stomach contents, but normal 
after the test meal The tongue was smooth but not characteristic of pernicious 
anemia The white cell count varied from 1,500 to 2,100, but was more frequently 
near the lower figure The differential count showed from 80 to 91 per cent 
Ijraphocytes and from 8 to 20 per cent polymorphonuclears Large mononuclears, 
eosinophils, mast cells and myelocjtes were absent A rare normoblast was seen 
The red cell count dropped steadily from 3,120,000 to 1,160,000 The color index 
was always considerably greater than unity Anisocytosis and poikilocj tosis were 
striking A blood culture on entry was negative, but on the day before death a 
positive culture of Bacillus pyocyancus was obtained Death occurred one month 
after entrj' 
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The clinical diagnosis was obscure, but the blood picture was that of pernicious 
anemia and this diagnosis was made in spite of the at 3 ^pical acute course, the 
presence of hydrochloric acid m the stomach contents and the definite suggestion 
of obscure sepsis There was a daily rise in temperature (to from 102 to 103 F ) 
during the entire period of observation, with a terminal rise to 105 F 

Postmortem Examination — Postmortem examination was made six hours after 
death The body was well developed and nourished The skin showed a yellowish 
pallor The spleen weighed 520 Gm It was soft and deep purple The liver 
was normal m size and light yellow The kidneys were small and irregularly 
mottled Bone marrow removed from the femur was markedly hyperplastic and 
deep red 

Mia oscopic Examination — Bone Marrow The marrow was cellular in appear- 
ance (fig 7 A), and was composed almost entirely of rather small cells with pale, 
often indented nuclei These cells were believed to be hematocytoblasts, or primi- 
tive blood cells Differentiated elements were practically absent from the marrow, 
and only an occasional myelocyte was seen Rarely, a small island of nucleated 
red cells was encountered The striking feature of the undifferentiated cells 
present m this marrow was their irregularity (fig 7 B) The nuclei were fre- 
quently clover shaped or dumb bell shaped, the cytoplasm conforming to the shape 
of the nucleus , this appearance suggested that they were in active ameboid 
movement 

Spleen There was marked congestion, and the only abnormality that could 
be made out was the presence in the pulp of large numbers of undifferentiated 
cells similar to those described m the bone marrow 

Liver The portal areas were heavily crowded with similar undifferentiated 
cells (fig 7 C), and these cells were also scattered through the sinusoids Quanti- 
tatively, the accumulations of abnormal cells were comparable to those seen in 
true leukemia, although it is to be noted that the liver was not enlarged m gross 
Kidneys Here again, undifferentiated cells had accumulated between the 
tubules and around the glomeruli and the blood vessels to such an extent that the 
appearance was that of a true leukemic infiltration In the centers of these areas 
of cellular aggregation, sclerosed glomeruli were frequently seen, but it was not 
possible to determine whether this condition was secondary to the cellular accumu- 
lation or was previously existing and unrelated These abnormal cells had nuclei 
that were rather irregular in shape (often elongated or dumb-bell shaped) and 
composed of a spongelike chromatin network, in which were usually one or more 
nucleoli Their cytoplasm was scanty, and it was usually drawn out into long thin 
processes Their appearance was similar to that of the hemohistioblasts of 
Ferrata, as described by Richter “ Connective tissue cells of various ages were 
intermingled with them, and it seemed possible to trace the evolution of the 
abnormal cells through various intermediate stages back to these mesenchj mal 
elements A few eosinophil and basophil myelocytes and an occasional small 
group of nucleated red cells were intermingled with the more primitive cells 

LjTuph Nodes The lymph nodes also showed a marked increase m undiffer- 
entiated cells similar to those in the other organs 

Bacterial Stains Sections of the various organs stained b> Giemsa’s method 
Mere carefully studied A few clumps of bacilli were found within blood vessels 
in the hver, but otherwise the results were negative Stains for acid-fast organ- 
isms were negative 


19 Richter, M N Hemohistioblast of Ferrata, Am P M Sc 169 336, 1925 





Fjg 7 (case 3) — Aleukemic (mjeloblastic^) leukemia A presents a represen- 
tative view of marrow from the femur showing uniform undifferentiated cell 
hjperplasia The cells are small and hjperchromatic eosin-meth 3 'lene blue stain, 
X 160 C, portal aggregations of cells in the liver with small collections m the 
sinusoids , eosm-methylene blue stain , X 100 B a high magnification of the 
bone marrow showing one large reticulum cell at the left, and many small cells 
with deeplj stained irregularly lobulated nuclei Adult granulocytes were com- 
pletelv absent and mvelocytes extremely difficult to find in this marrow, eosm- 
methylene blue stain , X 1,200 
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Hyperplasia and marked anaplasia of the bone marrow, mveloid 
metaplasia of the spleen, liver, kidneys and ly mph nodes , anemia , splenomegaly, 
and acute aleukemic leukemia (“stem cell” type?) 

Case 4—Huloiy—A girl, aged 16, entered the hospital complaining of nose- 
bleeds She had always been well, except for the usual diseases of childhood and 
an attack of influenza in 1918 (eight years before entry to the hospital) Eight 
weeks before admission, she began to be attacked with nausea and vomiting (of 
food just eaten) She became weak, and four weeks before entry began to have 
profuse nosebleeds, which recurred frequently thereafter At this time, she had a 
temperature of 102 F, and a mass in the upper right side of the abdomen A 
laparotomy revealed only a large liver 

Examinahon and Coiuse of the Disease — The patient was poorlj'^ nourished 
and pale The liver was definitely enlarged to palpation, but the spleen could not 
be felt A few firm, pea-sized lymph nodes were felt in the left axilla and in the 
groins 

Examination of the blood showed a severe anemia (a red cell count of 1,640,000 
dropping to 1,120,000 before death) and leukopenia (the white cell count being 
from 3,450 to 1,200) The differential count showed from 35 to 50 per cent poly- 
morphonuclears and from 48 to 64 per cent small mononuclear cells, which were 
considered to be abnormal lymphocytes A few neucleated red cells were seen, but 
not any myelocytes The bleeding time was six minutes and the clotting time one 
minute The fragility of the red cells was slightly increased During the two 
months of observation there was an irregular fever (to 102 or 103 F on several 
occasions) She continued to have nosebleeds and two transfusions gave onlj 
slight temporary relief For one week previous to her death, she complained of 
severe pain m the region of the enlarged liver 

Poshnoitcm EvammaHon — This was done eight hours after death The bodr 
was markedly emaciated Petechial hemorrhages were present over the chest and 
the abdomen The mesenteric lymph nodes were moderately enlarged and numer- 
ous The heart was normal, except for petechial hemorrhages on the pericardium 
The left lung contained a single small patch of early bronchopneumonia The 
liver weighed 2,160 Gm It was fatty in appearance, and minute nodules of 
leukemic infiltration could be made out with difficulty The spleen weighed 
150 Gm It was red and pulpy, but otherwise not remarkable The kidneys 
weighed 240 and 220 Gm They showed subcapsular hemorrhages and a striking 
nodular leukemic infiltration The bone marrow Trom the femur was moderately 
hjperplastic and red, and had caused some atrophy of the bony trabeculae, but in 
sharply localized areas it was still fatty in appearance The other organs did not 
show important changes 

Micioscoptc Exaniwatwn — Heart In the pericardial fat there were definite 
cellular aggregations These groups of cells were composed largely of medium- 
sized cells with pale rounded nuclei, but occasional eosinophil and basophil 
myelocjtes and rare nucleated red cells were also present, as well as elongated cells 
suggesting a mesenchymal origin The appearance of this fatty tissue was similar 
to that of earl} regeneration m fattv bone marrow Small cellular aggregations 
of a similar nature were seen m the heart muscle, usually in a perivascular 
position 

Spleen There was extreme congestion The malphigian corpuscles were 
irregular in size and shape but, on the whole, not increased in prominence Alan} 
of them showed central fibrosis and -iverc nearly obliterated There was moderate 
hemosideiosis The pulp was markedh increased in cellulant} the predominating 
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cell being consistent m appearance with the lymphoblast or the myeloblast 
Myelocytes and nucleated red cells were fairl}' numerous, however, and mitotic 
figures were frequently seen 

Liver The picture was that of central hemorrhage and necrosis, with heavj 
leukemic infiltration, which was for the most part periportal 

Kidney The tumor-hke nodules described grossl} were seen to be areas of 
dense leukemic infiltration The cells lay between the tubules (fig 8 C), and 
mitotic figures were numerous The cells nearly all had rather large, often indented 
pale nuclei with a delicate chromatin network and a narrow rira of pale blue 
staining cytoplasm It was impossible, on morphologic grounds, to say whether 
they were mjeloblasts, er 3 throgonia or at 3 pical b'mphocytes, but because of the 
presence of a few typical granular m 3 'elocytcs they were believed to be earh 
cells of the myelocytic senes 

Lymph Nodes Tlie lymph nodes were cellular in appearance There seemed 
to be a uniform filling of the Ivmph channels wnth the same cells seen in the other 
organs The lymph follicles were everywhere obliterated Mitoses were numerous 

Bone Marrow This was hemorrhagic and moderately hyperplastic Here, as 
m the other organs, most of the cells were consistent in appearance with m 3 e- 
loblasts, earh’' megaloblasts or abnormal l 3 'mphocytes (figs 8, B and C) However, 
islands of fatty tissue alternated w'lth the cellular areas Islands of nucleated red 
cells were fairl 3 frequent, wdiile granuloc 3 'tes w’ere few 

Sections of the other organs did not show' changes of importance 

Bacterial Stains The blood vessels m the heart and the spleen often contained 
large masses of cocci, and the epithelial cells lining the kidney tubules were often 
heavily loaded with bacilli Acid-fast organisms could not be demonstrated 

Diagnosis — Moderate hyperplasia and marked anaplasia of the bone marrow , 
leukemic coloni7ation in the liver, spleen, kidne3s and lymph nodes, petechial 
hemorrhages in the pericardium, liver, kidnevs and skin, fatty degeneration of 
the liver, anemia, bronchopneumonia, and aleukemic (myeloblast) leukemia 

Case S — Histo/y — A bo 3 , 3 \ears of age, previously W'ell, w’as brought to the 
hospital because of an increasing pallor of seven months’ duration 

Evaimmiwn and Couisc of the Disease — The child w’as w'ell nourished but 
apathetic The results of the phvsical examination w’cre otherwise essential^ 
negative The red cell count w'as 1,096,000, and the hemoglobin 25 per cent The 
red cells were almost w'lthout abnormalities The wdiite cell count was 5,500, wnth 
21 per cent poL'morphonuclears and 79 per cent l 3 ’mphoc 3 tes, man 3 ' of which 
appeared to be abnormal The blood smear was examined bv a hematologist of 
w'lde experience, who made a note that it showed an undertermined type of anemia 
and that, aside from the anemia, there was not any positive evidence of a serious 
blood disorder In spite of a transfusion and a diet rich in liver and iron, the 
anemia became more severe and four weeks after entering the hospital the child 
developed air hunger and died The blood picture, except for the increasing 
anemia, did not change m any significant manner during the period of observation 
There was a slight irregular ferer during the period of observation (from 97 
to 100 6) 

Poshnoilem Examinaiion — Postmortem examination was made three hours 
after death The development and nourishment w'ere found good The skin w'as 
pale and had a slightly yellownsh tinge Grossb’’, aside from the anemia, the only 
important abnormalit 3 '' w’as observed in the bone marrow Marrow from the 
femur w’as found to be hyperplastic, with atroph 3 ' of the bone trabeculae It w’as 
dark pink and soft but not gelatinous Marrow' from the ribs w’as a normal deep 
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Fig 8 (case 4) — ^Aleukemic (mveloblast) leukemia^ A, a collection of cells 
between a glomerulus and a tubule in the kidney , eosm-methylene blue stain , 
X 1,000 B, marrow from the femur in a localized area of hyperplasia The 
deeply stained cells are mosth' nucleated red cells , eosin-methylene blue stain , 
X 160 C, a high magnification of the marrow showing undifferentiated cells 
resembling large bmphocjtes, eosin-methylene blue stain, X 1,200 
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red and not noticeable Jij'perpJastic The mesenteric l3'mph nodes were shghtJi' 
enlarged (the largest being 6 mm m diameter) Bronchial, mediastinal and 
cervical nodes were not enlarged The spleen, kidne3S, Iner, pancreas, lungs, 
suprarenal gland, bladder and gastro-intcstinal tract appeared grossK' normal 
The Prussian blue reaction w'as strong^’' positive on the Iner and the spleen, but 
negatne on the tissue ol the lung and the kidne3 

Mta oscopic Exaiiiiiiatwii — Bone Marrow' The bone marrow w'as markcdlv 
Inperplastic, being composed chiefl3 of nucleated red cells and small cells of an 
unclassifiable nature resembling l3mphoc\tcs (fig 9 A) The cells lacked, how'- 
ever, the t\pical nuclear structure of the ordmar3 small l3mphoc\te, and their 
nuclei show'ed much more irregulant3 of siiape (fig 9 B) They w'cre belic\ed 
to be of the m3'eloid series (the so-called microm3cloblasts) rather than l3mphoKl 
cells, although the e\idence for this mcw was not complete M\eloc3tes were 
present m moderate numbers Adult red cells w'ere fairl3 numerous 

Heart The heart muscle fibers contained much fat 

Spleen There was marked hematopoietic activit} The splenic corpuscles 
were numerous but not prominent, ow'ing to the enormous increase of cells in the 
pulp These cells were of four t3pes elongated cells w'lth abundant cytoplasm 
(hemohistioc3tes’), smaller cells consistent in appearance with m3'eloblasts or 
prol3'mphoc3 tes, small dark cells resembling those described in the marrow and 
er 3 throblasts The relative proportion of the last two t\pes wvis difficult to deter- 
mine, but otherw’ise these four t3pes of cells appeared about equally numerous 
Hemosiderin w’as inconspicuous 

Lner Marked fatt3 infiltration was obscr\cd about the central \ems, but not 
an3 leukemic infiltration 

Kidne3s There were definite pcriglomerular, perivascular and mtertubular 
collections of small unclassifiable cells resembling those found m the marrow' 
(fig 9 C) Among these cells w’cre definite small clumps of staphylococci, often 
intracellular Nucleated red cells W'cre not seen here The tubular epithelium 
was uniformJ3' and heavi}3 laden with fat 

L3mph Nodes These were hyperplastic and their capsules w'ere oicr-run 
The changes were similar to those in the spleen 

Bacterial Stains Except in the lesions of the kidney (as noted abo\e) bacteria 
were not found in Giemsa-stained sections of the various organs Acid-fast stains 
W'ere negative 

Diagnosis — H3'perplasia and anaplasia of the bone marrow' myeloid metaplasia 
of the kidne3s, spleen and lymph nodes, fatt3' infiltration of the heart, Iner and 
kidney, edema of the lungs, and aleukemic (m3'eloblastic) leukemia (’) 

Case 6 — Htsfoiv — A bo\, aged 3 ears, the fourth child of health3' parents, 
had been w'ell until seven w'eeks before entr\ into the hospital , at that time he 
began to have diarrhea, w'hich became more and more severe Aside from w'eakness 
there had not been other s^mptoms 

E\aminaHon and Coiase of the Disease — The results of the ph3sical examina- 
tion. except for emaciation, pallor, a distended abdomen and slight generalized 
glandular hyperplasia, Avere essentiall3 negative Proctoscopic examination did 
not re\eal any ulcerations of the lower part of the colon The diarrhea rvas so 
severe that ileostomy w'as considered necessary to save the patient’s life, but he died 
before this could be done (tw'o w'eeks after admission) 

The blood picture on entry showed 31,000 white cells, of which 90 per cent 
were considered to be at3pical small l3'mphocytes, 9 per cent polymorphonudears 
and 1 per cent m\eloc3tes The white cell count during the next week fell to 





Fig 9 (case 5) — ^Aleukemic (niveloblast?) leukemia A, marrow from the 
temur showing extreme cellulanty The small size of the cells should be noted 
(compare with fig 4), which W'as taken at the same magnification, eosm-meth> lene 
blue stain X 160 B a high magnification of the marrow^ showing scattered 
reticulum cells and mam small cells with hj'perchromatic nuclei, some of w'hich 
are nucleated red cells, while others are primitive cells of l}"mphoid appearance 
(see fig 12) , eosin-metlnlene blue stain, X 1,200 C, penglomerular and inter- 
tubular aggregations of cells m the kidnej, comparable to those seen in true 
leukemia , eosin-methe\ lene blue stain , X 160 
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11,000, the differential count remaining essentially unchanged, except that 10 per 
cent myelocjtes were found Further leukocytosis was not observed The red 
cell count during this period varied between 3,850,000 and 2,450,000 (homoglobin 
being from 45 to 65 per cent) Nucleated red cells w^erc “numerous ” Stool 
examinations and Widal reactions revealed nothing abnormal The temperature 
rose to 100 F on three occasions during the period of observation 

Postmoi tem Examination — Postmortem examination was made four hours 
after death The bod\ w'as found poorly nourished There was a small amount 
of bloody fluid (75 cc ) in the peritoneal cavitj, and the peritoneum was cver^- 
where dull and stickj Impression smears show'ed “lymphoc\ tes” and a rare 
polymorphonuclear, but not any bacteria The mesenteric lymph nodes were 
moderatelj enlarged The lungs show'ed early acute bronchopneumonia The 
spleen w'as somewhat enlarged (100 Gm ) and w'as deep red but otherwuse not 
remarkable The mucosa of the ileum and of the colon was slighth' injected in a 
few' areas, and a small amount of mucinous material was adherent to the surface 
of the colon There was not, however, anv gross evidence of an important 
enteritis The bone marrow- was obtained from the second lumbar vertebra onh, 
in w'hich it was dark red but had not caused atroph\ of the trabeculae The other 
organs appeared normal 

Micioscopic Examination — The pericardium and pericardial fatty tissue con- 
tained focal collections of extremely small cells w'lth dark, homogeneous nuclei 
Main of these had definite erythrocytoid cytoplasm and were tipical erythroblasts 

Spleen The architecture, on the wdiole, w-as not markedly disturbed The 
striking feature was the tremendous number of nucleated red cells that this tissue 
contained These cells were numerous in the sinusoids, but were especially closelv 
packed together m the trabeculae and the capsule Both of these structures were 
consequent!} difficult to distinguish from the splenic pulp A.bout lulf of the 
nucleated red cells had definite sharp spherical nuclei, while the other half had 
irregular, shriveled piknotic nuclei, often showing “clover leaf” or “budding 
least’’ shapes Cells similar to these are found in an\ hiperplastic bone marrow, 
alwais mingled W'lth the colonies of w-el! presen ed nucleated red cells This 
shriveled appearance of the nucleus probably represents the initial stage of degen- 
eration Nearly all the nucleated red cells of both forms were extremely small 
and would be regarded as microblasts In addition to the nucleated red cells there 
were moderate numbers of larger paler cells resembling megaloblasts, and occa- 
sional m 3 'elocytes Hemosiderosis w-as well marked 

Pancreas The interlobular and mteracmar connective tissue was moderately 
increased m amount and uniformh and lieavil} infiltrated with small nucleated 
red cells, together with moderate numbers of larger, earlier cells of the myeloid 
senes (fig IQ A) An occasional eosmopliil nnelocite w-as also seen The con- 
nectue tissue found in this organ and, in fact, m the other organs as well, show-ed 
definite abnormalities The changes consisted m a sw-elling and hiahniration of 
the collagen fibrils which were collected into bands from 7 to 8 microns in width, 
m W'hich the individual fibrils could not be distinguished The significance of this 
alteration m the intercellular substance is not know-n 

Liier There was a considerable increase in the portal connectne tissue, and 
this connective tissue w-as heavily infiltrated with small cells that, like those 
present in the other organs, w'ere differentiating to erythroblasts Rare eosinophil 
mielocytes were also present 

Gastro-Intestinal Tract Sections at lanous leiels did not show' am evidence 
of acute colitis The submucosa and the adventitia showed a moderately heavy 
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Fig 10 (case 6) — Aleukemic erythroblastosis A, a low magnification of the 
pancreas showing marked interlobular fibrosis and a tremendous accumulation of 
small dark cells, many of which are definitely erythroblasts , eosin-metheylene blue 
stain, X 100 -S, an erythroblastic reaction in areolar tissue in the pelvis of the 

kidney A cross-section of a large branch of the renal artery is shown in the 
lower left-hand corner, and a kidney tissue in the upper part of the field hema- 
toxy lin eosin stain , X 40 C, a low magnification of the vertebral marrow show - 
ing a preponderance of small, dark, nucleated red cells , eosin-methy lene blue stain , 
X 160 D, a high magnification of a representatn e region in the marrow About 
80 per cent of the cells are nucleated red cells and most of them are small (micro- 
blasts) , eosin-mctln lene blue stain, X liOOO 
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infiltration witli the abnormal cells described Just beneath the peritoneum these 
cells were especially numerous 

Kidneys Heavy infiltration was seen about the blood vessels, m the capsule 
and beneath the mucosa of the pelvis (fig 10 B) 

L 3 nnph Nodes The picture was similar to that observed m the spleen The 
capsules showed fibrosis and heavj' cellular infiltration, which extended out into 
the surrounding areolar tissue (fig 12 H) 

Bone Marrow The bone marrow (vertebral) appeared active, and again the 
great majority of the cells were nucleated red cells (fig 10 C), although granular 
mAelocytes were more numerous than m the other organs Adult granulocytes 
were practically absent Many of the nuclei of the erythroblasts appeared to be 
naked, but, on careful examination, were seen to be surrounded by a clear space 
outlined as a faint cytoplasmic border Megaloblasts and normoblasts were about 
equally numerous (fig 10 D) 

Thj'mus The picture was similar to that m the other organs, the capsule and 
the trabeculae showing a particularly heavj' infiltration with definite erythroblasts 
Sections of the other organs were essentially without abnormality 
Bacterial stainc Sections stained for bacteria showed a few diphtheroid 
bacilli on the capsular surface of the spleen and scattered organisms of a similar 
nature m the bone marrow No acid-fast rods or granules could be demonstrated 

Diagnosis — Erythroblastic hyperplasia of the bone marrow, er\ throblastic 
metaplasia of the mesenchymal tissue in the spleen, liver, kidneys, Ijmph nodes, 
pancreas, thymus, pericardium and peritoneum, fibrosis of the pancreas, liver and 
lymph nodes , low grade peritonitis of unknown origin , early acute broncho- 
pneumonia, and erj throblastosis (acute aleukemic) 

Case 7 — Hisfoiv — A boy, aged 6, entered the hospital complaining of weak- 
ness, pallor, perspiration and pain in the legs He had had whooping-cough at 
the age of 9 months and chickenpox at the age of 2 From the age of 10 months 
until two and one-half years before eiitrj' into the hospital, he had had frequent 
attacks of yomitmg, sweating and weakness, with diarrhea (followed by constipa- 
tion) lasting from seyen to ten days and recurring about eyery three months 

Following this he was well for six months, then (two j'ears before entry) he 
complained of lameness and soreness in both knees This lasted for one month 
Except for pallor, he was then well until nine months before entrj' , then both 
ankles became lame and sore, but were not red or swollen One week later, he 
had an attack of acute tonsillitis Thereafter, his joints were intermittently lame, 
and on seyeral occasions he had a feyer of from 100 to 101 F for seyeral days 

Examination and Com sc of the Disease — The body was well deyeloped and 
nourished but pale There was a slight thickening of the ankles, knees and 
elbows The examination of the blood showed marked anemia (a red cell count 
of from 2,300,000 to 1,400,000 with hemoglobin from 15 to 50 per cent) The 
white cell count during the period of obseryation yaried from 5,800 to 1,130 The 
differential count showed from 60 to 72 per cent small mononuclear cells, which at 
first appeared to be myeloblasts but m subsequent smears appeared more like 
lymphocytes Reticulated red cells were numerous The blood was studied by an 
experienced hermatologist, who, on the basis of the arthritis, leukopenia and rela- 
tiye lymphocj'tosis, thought the condition of the blood was secondary to a focus of 
infection with a toxic effect on the bone marrow Repeated transfusions gaye only 
temporary relief After nine weeks’ stay in the hospital, during which no focus 
of infection could be brought to light, tenderness deyeloped oyer the left fourth 
and fifth ribs, anteriorly On exploration, osteomj'elitis was found, and shortly 
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afterward hemolytic streptococci were grown from the blood stream In spite of 
intravenous injection of mercurochrome-220 soluble, the patient died two days 
later During the patient’s stay in the hospital, the temperature ranged irregularly 
from normal to 104 F 

PosUnoiievi Examination — Postmortem examination was made six hours after 
death The body was well developed and nourished There were abscesses in the 
marrow cavities of the fourth and fifth ribs, from which a streptococcus was 
cultivated The mesenteric and the retroperitoneal lymph nodes were slightly 
enlarged The lungs showed patchy bronchopneumonic consolidation The spleen 
weighed 50 Gm It appeared grossly normal ' The entire colon showed an 
extreme thickening of the walls and a mucosa yellowish brown, with many irreg- 
ular ulcerations having fibrous bases, often covered by a heavy membraneous 
exudate The left kidney showed a single small abscess with a contiguous area of 
infarction Otherwise the kidneys appeared normal The aorta showed acute 
atheromatous changes The bone marrow in the femur, tibia and ribs was 
markedly hyperplastic and grayish red It was firm and almost fibrous m some 
areas The left kneejomt contained a glairy mucinous material and there was 
definite injection and roughening of the articular surfaces The heart, pancreas, 
thymus, liver, gallbladder, suprarenal gland and brain did not show changes 

Mtctoscopic Examination — Spleen The reticular spaces showed prominent 

endothelium with frequent mitoses, and contained a few myelocytes and rare 
nucleated red cells, in addition to the usual cells The malphigian corpuscles were 
rather small and widely separated There was an extraordinary amount of 
hemosiderin present, and many of the red cells were stained yellowish or green 
Pancreas Scattered collections of cells were seen m the interacmar connective 
tissue, the predominating cell being consistent in appearance with the early 
myeloblast 

Liver The portal areas were crowded with these same cells (myeloblasts^) 
and a few similar cells were scattered through the sinusoids The Kupffer cells 
were everywhere prominent and occasionally in mitosis 

Colon The mucosal surface was covered with a thick layer of necrotic 
exudate, while the wall was cicatrized and fairly heavily infiltrated with inflam- 
matory cells of all sorts, but adult polymorphonuclears were rare 

Lymph Nodes The mesenteric lymph nodes showed a picture of chronic 
inflammation with a slight increase m the number of the cells resembling early 
mvelocytes Lymph follicles were entirely absent 

Kidneys A section from the left kidney showed an acute abscess, tvpical m 
appearance, except for the fact that the polymorphonuclear leukocytes were few m 
number and often young in appearance Other sections from both kidneys showed 
numerous intertubular and penglomerular aggregations of early myeloid cells 
similar to those described m the other organs (fig 11 Mitotic figures were 

frequent among these cells 

Bone Marrow Sections of the marrow from the tibia, femur and ribs all 
showed marked hyperplasia The marrow was almost uniformly composed of 
nongranular cells (fig 11 B), with only a few islands of er 3 'throblasts and rare 
eosinophil mj'elocjtes (fig 11 C) Adult polymorphonuclears were practicall}" 
absent Megakaryoc^ tes were fairly numerous but atypical giant cells, like those 
seen in cases 1 and 2 were not obseiwed Mitotic figures were numerous Many 
sections showed marked fibrosis Sections of the other organs were essentially 
without abnormahtj 






Fig 11 (case 7) — Prolonged sepsis with leukemoid changes A, a low magni- 
fication of the kidney showing leukeinia-hke aggregations of undifferentiated cells 
like those in the bone marrow Anatomical^', the picture here is not distinguishable 
from that of true leukemia , eosm-methylene blue stain , X 120 B a low mag- 
nification of the marrow from the femur showing uniform cellulanty almost with- 
out evidence of differentiation There is a slight fibrosis , eosin-metheylene blue 
stain, X 160 C, a high magnification of the marrow showing a uniform replace- 
ment of the normal elements by primitive cells, eosin-methej lene blue stain, 
X 1,000 
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Bacterial Stains In spite of the positive blood culture obtained forty-eight 
hours before death, bacteria could not be demonstrated in the sections, including 
those from the abscesses in the kidneys and the ribs 

Diagnosis — Chronic ulcerative colitis, anemia (severe secondary), osteo- 
myelitis of the ribs, septicemia, abscess of the left kidney (small), broncho- 
pneumonia, marked hyperplasia and anaplasia of the bone marrow, myeloid 
metaplasia of the liver, kidneys and pancreas , chronic arthritis, and arteriosclerosis 
(acute) 

Case 8—Histoiy—A man, aged 52, entered the hospital complaining that he 
had suffered intermittent pain in the left upper quandrant of the abdomen for five 


Table 1 — Summaiy of Chnical Featuies 


Case Age 

Sex 

Dura 

tion 

Fever 

Pur 

pura 

Blood Pietuie 

Other Clinical 
Features 

Clinic il 
Diagnosis 

1 

S2 

M 

9 mo 

PicLet 
fence type 

+ 

Severe anemia 
leukopenia (4-6%), 
myelocytes (1-2%), 
nucleated reds 

Joint pains, 
emaciation 

Fndocar 
ditis ’ 

2 

61 

M 

9 mo 

Irregular 

slight 

++ 

Severe anemia, 
differential count 
normal, 10% 
normoblasts 

Nutrition good 
no response to 
liver diet 

Primary 
anemia ? 
aleukemic 
leukemia 7 

3 

08 

F 

2 mo 

Septic 

type 

0 

Severe anemia, 
leukopenia, rela- 
tive lymphocjtosis, 
fen normoblasts 

Nutrition good, 
herpes labialis 

Acute 

primary 

anemia 

4 

16 

F 

4 mo 

Moderate 

irregular 

+ + 4‘ 

Severe anemia, 
leukopenia, 
lymphocytosis 
few normoblasts 

Severe nose 
bleeds, 
vomiting, 
emaciation 

Purpura 

hemor- 

rhagica 

S 

3 

M 

9 mo 

Slight, 

irregular 

0 

Severe anemia, 
leukopenia, 
lymphocytosis 
(relative) 

No emaciation 

Secondary 

anemia 

G 

7 

M 

2 mo 

Slight, 

irregular 

0 

Moderate anemia, 
absolute lympho 
cytosis, 10% myc 
loblasts, many 
normoblasts 

Severe diarrhea, 
emaciation 

Ulcerative 

colitis 

7 

G 

M 

4 yr 

Moderate, 

irregular 

0 

Severe anemia, 
leukopenia, 
lymphocytosis, 
(relative) 

Joint pains, 
osteomyelitis, 
nutrition good 

Secondarj 

anemia 

8 

52 

M 

8yr 

Moderate, 

irregular 

0 

Severe anemia, 
leukopenia (4%), 
myelocytes (3%) 
nucleated reds 

No emaciation, 
no free hydro 
chloric acid in 
stomach 

Banti’s 
disease 7 
primary 
anemia 7 


years He had previously been well except for typhoid fever at 21 years of age 
and an acute infection of the upper part of the respiratory tract at about the time 
the illness in question began 

Examination and Couise of the Disease — Physical examination showed a yel- 
lowish pallor, a smooth tongue and an enormous spleen There was moderate 
anemia (the red cell count being 3,128,000), and the color index was 12 The 
white cell count was 5,200, and the differential count was normal, except for the 
presence of 4 per cent myelocytes, 2 per cent myeloblasts and 156 normoblasts per 
cubic millimeter Anisocytosis and poikilocytosis w^ere marked Gastric analj sis 
did not show' free hydrochloric acid 

The diagnosis of Banti’s disease was made, although it w'as felt that it w'as 
difficult to rule out pernicious anemia and the hematologist w'as in favor of a 
diagnosis of aleukemic leukemia 
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Splenectomy was done The spleen weighed 1,403 Gm Microscopically, the 
architecture was well preserved and there was marked erythropoietic activity 
Nucleated red cells were numerous, but a still more striking feature was the 
presence of clusters of large cells with rounded, pale vesicular nuclei and bright 
blue staining, thready c}toplasm These cells often occurred in what appeared to 
be syncytial masses They were believed to be the immediate progenitors of the 
erythroblasts (erythrogoma) Other primitive cells (presumably myeloblasts) 
were fairl}’^ numerous The diagnosis made was er 3 'thropoietic splenomegaly 


Table 2 — Summaiy of Pathologic Changes 


Bone 

Case Marrow 

Spleen 

Irjmph 

Nodes 

Luei 

Kidnejs 

Special 

Features 

Pathologic 

Diagnosis 

1 

Ivory wbito, 
hyperplastic, 
anaplastic, 
giant cells 

G90 6m 
mj eloid 
metaplasia, 
giant cells 

Shglitlj 
enlarged 
mj eloid 
metaplasia, 
giant cells 

2,190 Gm , 
diffuse 
raj eloid 
metaplasia 

Negative 

Mj eloid 
reaction in 
mesenteric 
fat and in 
peribron- 
chial tissue 

Aleukemic 

leukemia 

(myelog 

cnous) 

2 

Red purple, 

hyperplastic, 

anaplastic 

240 Gm , 
mj eloid 
metaplasia 

Not on 
larged 
mj eloid 
metaplasia 

2 3S0 Gm 
leukcmoid 
aggre 
gations 

Leukcmoid 

iggre- 

gations 

Myeloid 
reaction in 
peribron- 
chial fatty 
tissue 

Aleukemic 

leukemia 

(myelog- 

enous) 

3 

Red, hyper- 
plastic, ana- 
plastic 

520 Gm , 

increased 

cellularit^ 

Not cn 
larged, 
increased 
cellul iritv 

Not cn 

larged, 

leukcmoid 

nggrega 

tions 

Not cn 

larged, 

leukcmoid 

aggrega 

tions 

Small 

primitive 

cells, 

lymphoid ? 

Aleukemic 
leukemia 
(my elo 
blastic) 

4 

Hyperplastic, 

hemorrhagic, 

maplastie 

^ormal 

size, 

increased 

eellularitj 

Slighth 

enlarged, 

increased 

eellularitj 

2 ICO Gm , 
anatomi- 
cally ap 
peared to be 
leukemia 

240 and 

220 Gm , 
anatomi 
cally ap 
peared to 
bo leukemia 

Myeloid 

reaction 

in peri 

cardial 

fatty 

tissue 

Aleukemic 
leukemia 
(my elo 
blastic) 

5 

Red, hyper 
plastic, ana- 
plastic 

Normal 

size, 

hemato 

poietic 

Slifchth 

enlarged 

hemato 

poietic 

Negatnc 

Not cn 

larged, 

leukcmoid 

nggrega 

tions 

Patty 
mfiltra 
tion of 
viscera 

Aleukemic 

leukemia 

(myelo- 

blastic) 

6 

Red, hyper- 
plastic 
(erythro 
blastic) 

Slightly 
enlarged 
nucleated 
red cells 
fibrosis 

Shghth 
enlarged, 
nucleated 
red cells, 
fibrosis 

Fibrosis, 

erythro- 

blasts 

Nucleated 
red cells, 
especialh 
in peh IS 

Fibrosis 
and cry th 
roblasts m 
pancreas 

Aleukemic 

erythro 

blastosis 

7 

Grayish red, 

hyperplastic, 

anaplastic 

Normal 

size, 

slightly 

hemato 

poietic 

Slightly 

enlarged, 

slightly 

hemato 

poietic 

Portal 

leukcmoid 

aggrega 

tions 

Leukcmoid 

cellular 

nggrega 

tions 

Primitive 
cells in 
pancreas 

Sepsis, 

with 

leukcmoid 

changes 


S Autopsj not done Developed blood picture tjpical of myelogenous leukemia 
Surgically removed spleen showed hematopoietic activity 


Following the operation, there was a continuous mild afternoon fever, m spite 
of which the patient eventually went home and got along fairly well for a time 
The blood picture was observed from time to time during the five months that 
followed There was not any change except for a slight temporary improvement 
in the red count 

Two and one-half years after the operation, the patient returned to the hospital 
The afternoon fever was still present The red cell count was 2,010,000, and the 
white cell count 180,000, with 83 per cent myelocytes With radiation the white 
cell count fell to 8,000, but the patient lived only one month longer Necropsy was 
not done 
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COMMENT 

Aleiikeimc Leiikenua — The five cases described and classified heie 
as aleukemic leukemia showed gieat diveisity from the clinical point of 
view They had m common, however, the occuiience of an unexplained 
seveie progressive anemia 

Pathologically, they showed much similaiity to one another, the out- 
standing features being hyperplasia and marked anaplasia of the bone- 
marrow, with leukemia-like cellular aggregations of various magnitudes 
m the various oigans The cells m the visceial aggiegations always 
coriesponded closely to those m the mairow 

The anemia m cases of typical leukemia is usually consideied to be 
secondary to leukemic “infiltration” of the bone marrow On the other 
hand, Helley ““ and others believed that changes anatomically resembling 
those of leukemia may develop in association with ceitain types of severe 
anemia The oldei teim leukanemia, implying as it did an idiopathic 
anemia with leukemoid manifestations, is, after all, peihaps, the best 
name that has been proposed for many of these conditions Steinbeig ' 
suggested that certain cases, being more closely i elated to the leukemias 
(as case 5 of this senes), would be more appi opriately termed anemo- 
leukemia 

In view of the probably neoplastic nature of the tiue leukemias, 
about which theie is almost universal agreement, it would seem important 
to draw a sharp line between tiue leukemia and other, nonneoplastic 
conditions that are morphologically similar The difficulty of drawing 
this line definitely is well bi ought out by the cases presented It may 
be said that, from the anatomic point of view, the relation to true leuke- 
mia IS quite definite m case 5, somewhat doubtful m cases 1 and 2 and 
still more doubtful m cases 3 and 4 

Concerning the etiology and nosology of aleukemic leukemia, there 
IS a great difference of opinion Many pathologists refuse to accept the 
term, denying the existence of the problem Lazaius^^ believed that 
some cases of pernicious anemia and some cases of leukemia, because 
of certain deviations from the usual picture, aie to be labeled with this 
term Sternberg believed that these conditions have much in common 
with the so-called acute leukemias, which he regarded as entirely different 
from true (chionic) leukemia, consideiing them to be severe generalized 
infections with a peculiar leaction on the part of the hematopoietic 
system Naegeli,^^ similarly, believed that most cases of aleukemic 
leukemia are primal ily severe anemias of infectious oiigin 

20 Helley, K in Henke and Lubarscli Handbuch der speziellen pathologischen 
Anatomie und Histologie, Berlin, Julius Springer, 1926, aoI 2, p 1035 

21 Lazarus cited b^ Sternberg, footnote 7, p 56 

22 Sternberg, footnote 7, p 57 

23 Nacgeli, cited b\ Sternberg footnote 7 p 57 
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The explanation of ceitain of the cases of so-called aleukemic leuke- 
mia as being caused by infections is to a ceitain extent supported by 
seveial facts bi ought out in the series of cases described heie In the 
first place, the clinical pictuies, particulai ly, in cases 1 and 3, weie 
certainly suggestive of infection The failure to obtain a positive blood 
culture does not by any means lule out this possibility The finding of 
bacteria in the lesions of the kidney in case 5 and m the blood vessels 
in case 4 lends some support to this conception Finally, the similarity 
of the anatomic changes in case 7 (piolonged bacterial intoxication with 
terminal streptococcus septicemia) to the changes m the cases classified 
as aleukemic leukemia, strongly suggests that the etiologic factors may 
be fundamentally similar 

The possibly close relation of some of these conditions to pernicious 
anemia is strongly suggested by cases 2 and 3 In these cases, the anemia 
was definitely of the “pernicious” type In both cases, the general state 
of nutrition was well maintained If the bone marrow m these cases is 
compaied with that m pernicious anemia, the principal difference seems 
to be that in cases 2 and 3 eaily undiffeientiated elements are present 
to the almost complete exclusion of diflfeientiated elements Peabody 
studying the marrow during life fiom cases of pernicious anemia, showed 
that relapses aie characterized by an increase m the number of primitive 
cells (megaloblasts), while during remissions the moie differentiated 
cells (erythroblasts) make their appearance It seems not improbable 
that, in cases of pernicious anemia lunning an acute course without 
1 emissions, extreme anaplasia of the bone marrow may develop, giving 
a picture similai to that in cases 2 and 3 

The position of many of these conditions apparently intermediate 
between pernicious anemia and leukemia has led to the belief that these 
two conditions may be etiologically in close relationship, their differences 
being due to variations in the chemical nature and the concentration of 
the toxic factor oi to the individual piedisposition Such a hypothesis 
was advanced by Ellerman,^- who, by inoculation of the virus of fowl 
leukosis in hens, was able to pioduce a vaiiety of conditions varying 
from one resembling pernicious anemia through “aleukemic” leukemia 
to true leukemia Once established m an individual fowl the type of 
condition produced always remained constant 

The hematologic classification of these five cases offeis great diffi- 
culty Cases 1 and 2 are regarded as definitely of the myelogenous type , 
for while the majority of the cells in the bone marrow and the other 
organs were early and undifferentiated in appeal ance, there was in both 
cases a plentiful spi inkling of definite myelocytes 

24 Peabody, F W The Pathologj' of the Bone Marrow in Pernicious 
Anemia, Am J Path 3 179, 1927 
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Cases 3, 4 and 5, because of the absence of definite myeloid chaiac- 
teristics, were at first legarded as possibly of lymphoid oiigin Gener- 
alized enlargement of the l>mph nodes and hyperplasia of the lymph 
follicles in the lymph nodes and in the spleen weie not striking m any 
of these cases It is unfortunate that the blood smears made during life 
were discarded, and that attempts to apply various modifications of the 
oxidase stain to old formaldehyde-fixed material were not successful 
Opinions differ greatly, however, as to the value of the oxidase method 
m such cases It seems fairly well established that theie is a completel} 
nongranular piecursor of the myelocyte, which strikingly resembles the 
various cells of the lymphocytic series Several Geiman workers (among 
them Schilling stated that these cells often give a positive oxidase 
reaction m spite of then nongianulai character, while Jolly and others 
found these cells oxidase-negative 

If one believes with Maximow and others that the lymphocyte is 
an undifferentiated cell identical with the hematocytoblast or earliest 
blood cell, the separation of undifferentiated cell leukemias into lymphatic 
and myelogenous types becomes unimportant 

Ellerman,^® working with fowl leukosis, described an “mtravasculai 
lymphoid leukosis” in which the type cell markedly resembled a lympho- 
cyte but was legarded by him as the piogemtor of the eiythroblast This 
condition, which was characterized by severe anemia, he designated 
“erythroleucosis ” It must be admitted that there is not a positive method 
of distinguishing in fixed tissues between the myeloblast and the early 
megaloblast The severe anemia in the cases reported here and the 
almost complete absence of adult granulocytes m the marrow suggest 
that the erythropoietic tissue rathei than the leukopoietic tissue is pri- 
marily involved An attempt was made to substantiate this conception 
by measuring the angles of mitosis of the primitive cells, Ellerman and 
Petii believing that the angle for the myeloblast is 60 degrees, and the 
angle for the erythrogonium is 20 Although mitoses were frequent in 
all the marrows, spindles wei e i ai ely found and the material appeared to 
be unsuitable for a study of this nature 

Careful work led Cunningham, Sabin and Doan to the belief that 
endothelium gives rise to megaloblasts and the red cell series, while the 

25 Schilling, V Das Blutbild, ed 2, Jena, Gustav Fischer, 1922, pp 70 and 119 

26 Jolly J Trade technique d’hematologie, morphologie, histogenese, histo- 
plnsiologie, histopathologie, Pans, A Maloine et fils, 1923, p 370 

27 Maximow, A Morpholog}' of Mesenchymal Reactions, Arch Path 4 
557 (Oct) 1927 

28 Petri, S Histologische Untersuchung ernes Falles von myeloischer 
leukamie mit messung der Alitosenw inkel Folia Haemat Arch 32 103, 1926 

29 Cunningham, R , Sabin, F , and Doan, C The Development of Leuko- 
c\tes Limphocjtes, and Monocjtes from a Specific Stem Cell in Adult Tissue, 
Contrib Embryol 82, Carnegie Inst, Washington 16 227, 1925 
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leticular cell gives use to myeloblasts, monoblasts and, at times, lympho- 
blasts Other workers,"" howevei, postulated a common stem cell foi 
both the eiythrocytic and the granulocytic series Even if it is assumed 
that the red cells noimally come from endothelium, it is possible that, 
under pathologic conditions, reticulum cells also are then ancestois 
In the piesent state of our knowledge, it must he admitted that 
instances of atypical leukemia occur in which the type cell cannot he 
classified as a lymphocyte or an eaily myeloblast oi megaloblast with any 
degree of certainty, even with the help of the oxidase reaction 

Steinbeig-^ believed that piactically all cases of acute leukemia aie 
myelogenous in type, those that have been legaided as of lymphocytic 
origin being simply cases m which the type cell is piimitive and conse- 
quently of a lymphoid appeal ance The supiavital technic of staining 
offers a possible method of approach to this question 

As has been stated, the essential pathology of the marrow in the cases 
leported here is the replacement of differentiated elements by piimitive 
cells In secondai}' anemias and in leukoc 3 tosis one finds this piocess 
of anaplasia m a slight degree only, the leveision m cases of erythropoie- 
sis being pimcipally fiom the adult led cell to the eiythi oblast, and in 
cases of leukopoiesis fiom the adult granulocjte to the late myelocyte 
The occuirence of early cells (megaloblasts and myeloblasts) in the 
mariow m large numbers is generally characteiistic of the more seveie 
disorders of the blood (pernicious anemia and myelogenous leukemia) 
The anaplasia in the cases reported here is moie complete than that 
found m either pernicious anemia oi the true leukemias, and it seems 
probable that in these cases the majority of the cells m the maiiow that 
have been classified as early myeloblasts or megaloblasts are in leality 
only slightly more diffei entiated than the i eticulai cells or the endothelial 
cells 

The appeal ance of the cells composing the visceial aggregations in 
these cases (especially case 3) stiongly supports the belief that the blood 
cells may, under abnormal conditions, be formed diiectly from undiffer- 
entiated mesenchymal elements, vaiiously known as adventitial cells 
(Marchand), clasmatocytes (Ranviei), polyblasts (Ziegler) and hemato- 
histioblasts (Ferrata) 

The peculiar gigantic cells that were so numei ous in the bone man ow 
and other organs m cases 1 and 2 deseive special mention Apparently 
similar cells have been reported as the outstanding featuie in certain lare 
cases of true leukemia (Schwarz,^® Himbdenheig Barth,^® Koernei ®®), 

30 Schwarz, Himbdenberg, Barth, Koerner, cases summarized by Lubarsch m 
Henke and Lubarsch Handbuch der speziellen pathologischen Anatomic und 
Histologic Berlin, Julius Springer, 1926 vol 2, p 658 
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and of aleukemic leukemia (Firket and Campos These cells have 
been variously regarded as true megakaryocytes (Koerner^o) and as 
hypertrophic early blood-forming cells (Barth Jaffe gave the 
lattei interpretation to similar large cells that were present in smaller 
numbeis in his cases of “aleukemic myelosis ” 

The article by Fiiket and Campos is of particular interest These 
workers repoited a case in which gigantic cells weie the outstanding 
feature of the visceral changes The blood picture was aleukemic and 
the bone marrow aplastic (fatty) Previous exposure to benzol was a 
possible etiologic factoi By the intiavenous injection of saponin in 
rabbits, these workers were able to produce a geneialized myeloid meta- 
plasia, in which laige cells (regarded as megakaryocytes) were the out- 
standing featuie Their intei pretation is that saponin has a particularly 
destiuctive action on the blood platelets, leading to legeneiative hyper- 
plasia of the megakaryocytes They minimize the resemblance of the 
expel imentally produced lesion to that in the reported case, chiefly 
because the bone marrow m the latter was fatty The changes that they 
produced by the injection of saponin certainly resemble markedly, fiom 
an anatomic standpoint, the changes present m the organs of the patient 
m case 1 of this senes It would seem woith while to cany out further 
work along these lines, using various toxic and hemolytic substances, 
including bacterial toxins 

Eiythi oblastosis — The justification foi applying this teim to case 6 
IS that the latter appears to be a case of an atypical leukemoid condition 
in which the bone marrow is hyperplastic, differentiation being appar- 
ently ai rested at the stage of the erythroblast The presence of large 
numbers of nucleated red cells in the mesenchymal tissue of nearly all 
the oigans seems best explained as a myeloid, or lather erythroblastic 
metaplasia 

The term fetal eiythroblastosis has been ajrplied (Eichelbaum ®“) to 
a condition occurring in newly born infants, practically always in associa- 
tion with congenital edema The anatomic changes in such cases seem 
to be merel} an exaggeration of the extramedullary hematopoietic activ- 
it} fiequently noticed at birth (especially m association with congenital 
syphilis) The occurrence of a similar condition in older children or 
adults has not, as fai as can be learned, been pieviously reported 

Eiythroblastoma (localized tumoi-like masses of erythroblastic 
tissue, usually in the bone marrow) is a rare but well recognized condi- 
tion, and similai tumoi-like masses have been leported in the supiarenal 

31 Firket, J , and Campos, E Generalized MegalokaryoC 3 de Reactions to 
Saponin Poisoning, Bull Tohns Hopkins Hosp 33 271, 1922 

32 Eiclielbaum Hj drops congenitus, Arch f Gynak 119 149, 1923 
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gland (Mieiemet^^) In a case lepoited recently (Wairen®^), diftuse 
tumor-like masses weie piesent m the pelvises of both kidneys, while the 
liver and the other organs showed staking letikemoid changes In a 
case obseived at the Peter Bent Biigham Hospital (not yet leported) 
in which there was marked splenomegaly, a pyelogiam levealed the pies- 
ence of a renal oi letropeiitoneal tumor mass m the region of the right 
kidney An excised cervical node showed extieme hematopoietic activity 
with many laige islands of nucleated led cells and marked fibrosis and 
distoition of the architectuie This patient died A necropsy was not 
obtained 

These obseivations may indicate that m the eiythioblastic tissue, 
as well as in the leukoblastic and lymphoblastic tissue, mtei mediate types 
of disease may be found ranging fi om localized neoplasm to leukemia- 
hke conditions From this point of view, it seems propei to classif) 
case 6 as aleukemic erythroblastosis (coi responding to aleukemic 
myelosis and lymphadenosis) 

Leukemoid Conditions Secondaiy to Infection — The blood in acute 
infections may undeigo extraordinar} changes in its composition, from 
the leukopenia of typhoid fever and the lymphocytosis of ceitain acute 
infections to a polymoi phonuclear leukocytosis with a white count 
exceeding 200,000 These changes, of couise, lepiesent the normal 
functioning of tlie defense mechanism against bacteiial invasion 

The alteration produced in the blood-foiming tissues in these infec- 
tions IS a simple hypeiplasia, difteientiation being chiefly m the diiection 
of that type of blood cell that is being most actively destroyed On 
recovery fiom the infection theie is a lapid letuin to the noimal condi- 
tion in the bone marrow The hypeiplasia is, as a lule, confined to the 
bone marrow, although m certain cases of chionic infection a slight 
myeloid activity may be found in the spleen 

In certain infectious processes, notably infectious mononucleosis 
and agranulocytic angina,’-® more piofound alterations are to be found 
in the circulating blood These two conditions beai a certain lesemblance 
to each othei Neciotic lesions of the mouth and the tonsils aie com- 
mon to both In agranulocytosis theie is leukopenia, with a marked 
deciease in the circulating gi anulocytes, while m mononucleosis there is 
a variable lymphocytic (?) leukocytosis Agi anulocytosis is usually 
fatal, while mononucleosis is never fatal In certain cases described in 
the liteiatuie as agi anulocytosis (Krumbhaai,® Moore and Wiedei ®'') 

33 Mieremet, C W G Ein aus dem verschiedenen Elementen des Knocken- 
marks besteihender Tumor in der Nebenniere, Centralbl f allg Path u path 
Anat 30 403, 1919 

34 Warren, S Malignant Tumor Simulating Bone Marrow, Am J Path 
4 51, 1928 

35 Moore, J A , and Wieder, H S Agranulocytic Angina , Report of a 
Case with Two Attacks, J A M A 85 512 (Aug 15) 1925 
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there was only a mild leukopenia, and these cases fiequently recover 
Such cases as these greatly resemble infectious mononucleosis, the only 
difference being that the abnormal cells have been legarded as myelo- 
blasts instead of lymphocytes oi monocytes Thus, the mild cases of 
agranulocytosis resemble infectious mononucleosis, while the fatal cases 
are remarkably similar to the so-called acute leukemia 

Reports of postmortem examinations in cases of infectious mononu- 
cleosis are not to be found in the literature (because of its invariably 
favorable termination), so that we aie left in the dark legarding the 
occurrence of leukemia-like visceial changes in this condition Excised 
lymph nodes usually show hyperplasia, an inci eased cellularity 
(atypical mononuclear cells being numerous) and a few eosinophils — in 
short, little more than one might see in a lymph node draining an area 
of sepsis 

Postmortem examinations in cases of agranulocytosis are also laie 
Sternbeig “ repoited a case in which stomatitis was piesent, with maiked 
leukopenia and a relative lymphocytosis This patient died with stiep- 
tococcus septicemia At autopsy, the bone marrow was found cellulai, 
being composed chiefly of “round” cells that weie oxidase-negative 
The kidneys and the livei showed moderate cellular aggiegations, 
which, as far as can be learned fiom the description, were of about the 
same older of magnitude as those seen m case 7 of this senes Stern- 
berg legarded this case as one of acute leukemia 

Krumbhaar® also leported a case of severe gastrocolitis in which 
stieptococcus septicemia developed shortly before death Two days 
before death there was a polymorphonucleai leukocytosis On the day 
befoie death, the white count w^as 69,000, ivith 55 pei cent atypical 
mononuclear cells that were appaiently myeloblasts At autopsy, 
leukemia-like collections of similar cells m the various organs were suf- 
ficiently striking to raise seiiously the question whether the condition 
might be acute leukemia He was inclined to legaid it, howe-ver, as an 
abnoimal lesponse of the hematopoietic system to infection It is to be 
noted that this is Sternberg’s definition of acute leukemia 

Nyiri3« leported a case in wdiich there was fevei, stomatitis and 
a white count of 7,700, wnth 34 2 per cent of “unripe” m}eloid elements 
A hemolytic staphylococcus was recovered fiom the blood stream, but the 
patient made a complete recovery 

The similarity of the picture m the kidneys in cases 5 and 7 to that 
of the so-called acute nonsuppurative interstitial nephiitis, is perhaps 
W'orth mentioning In this lattei condition, wdiich is observed chiefly m 
children that have died of diphtheria oi scarlet fever, the kidney may be 

36 Njin Wien klin Wchnschr 37 907, 1924 
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quadrupled in weight (Councilman®’'), with tremendous accumulations 
of cells between the tubules and around the glomeruli and blood vessels 
These cells appear to be partly of the lymphoid series, partly plasma 
cells and partly atypical mononuclear cells, with a variable but often 
insignificant numbei of polymorphonuclear leukocytes The small 
amount of degenerative change has been regarded as secondary to the 
cellulai aggiegations, rathei than as the cause of them Accumulations 
of cells similar to but less sti iking than those found in the kidneys have 
been described as occuning in the heart, bone marrow, spleen and liver 
in these cases The term acute lymphomatous nephritis has been applied 
to the condition 

The origin of these cells has been in dispute Mitotic figures are 
frequent among them, and they multiply largely in situ Vai lous workers 
have suggested then possible local origin from undifferentiated mesen- 
chymal elements Von Mollendoi ff and his followers lecently became 
convinced that the various cells that appeal in the tissues in response to 
inflammation (including the polymoi phonucleai leukocytes) have a local 
oiigin Although the evidence that these workers presented by no 
means ovei throws the well established belief that the origin of the poly- 
moi lihonuclears in acute inflammation is m the bone marrow, it is pos- 
sible that the local metaplastic origin of blood cells may become of 
importance under ceitain conditions 

The anatomic observations in these cases of nonsuppurative inter- 
stitial nephritis do not differ materially from those of many cases of 
so-called aleukemic leukemia, and if one were not aware of the under- 
lying cause (acute infection) there rvould be serious dangei of con- 
fusing the two conditions 

Lenkemotd CondiUons Secondaiy to Othe) Destrnctwe Lesions of 
the Blood and the Hematopoietic System — There is some evidence that 
true leukemia may at times develop on the basis of a preexisting hyper- 
plasia of the hematopoietic S 3 ^stem Case 8 of this senes, in which an 
unknown type of “splenic anemia” eventually presented itself as 
myelogenous leukemia, is almost duplicated by a case in the series 
reported by Krumbhaar ® Cases have been reported in which true 
myelogenous leukemia was superimposed on a picture of prolonged 
severe anemia of malarial origin (Decastello ®‘’) The frequent occur- 
rence of leukemoid blood pictures and the occasional development of 

37 Councilman, W T Acute Interstitial Nephritis, J Exper Med 3 393, 
1898 

38 Von Mollendorff, W Die ortliche Zellbildung in Gefasswanden und in 
Bindegewebe, Munchen med Wchnschr 73 135, 1927 

39 Decastello Acute Leukaemie und Sepsis, Wien Arch f inn Med 11 
217, 1925 
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true myelogenous leukemia m cases of eiythremia was stiessed by 
Mmot^° and others 

In pernicious anemia the regenerative hyperplasia usually stays within 
normal bounds, but myeloid changes may be found in the spleen, liver 
and lymph nodes, the frequency being in the order mentioned 
Myelogenous leukemia has been reported as developing in cases of pei- 
nicious anemia, but Jafte suggested that such cases may initially have 
been “aleukemic myelosis ” 

Myeloid metaplasia may occur in the liver and the spleen m cases in 
which the bone marrow has been destroyed by metastatic caicinoma 
(McCallum and the same pictuie is seen in certain cases of osteo- 
sclerotic anemia Sternbeig believed that these changes are in most 
cases secondary to marrow fibiosis from various causes, although in rare 
cases the fibrosis may be secondary to leukemia 

On the whole, the development of leukemoid conditions and true 
leukemia on the basis of regenerative hyperplasia of the hematopoietic 
system appears to be about as frequent as the development of benign 
and malignant neoplasms following functional or legeneiative hypei- 
plasia of epithelial tissues 

CONCLUSIONS 

Five cases of “aleukemic leukemia” are lepoited which show a 
general pathologic similarity but a sti iking clinical diversity Ana- 
tomically, the outstanding features of these cases were hyperplasia and 
extreme anaplasia of the bone marrow, and tbe presence in the viscera 
of foci of early myeloid cells, which probably originated largely b} 
metaplasia from undifferentiated mesenchymal elements These anatomic 
changes are not pathognomonic of “aleukemic leukemia,” since a similar 
picture may be produced by prolonged sepsis (either because of destruc- 
tion of the blood oi through toxic action on the marrow) 

In such extremely anaplastic marrow, the majority of the cells show 
so little evidence of differentiation that it is not always possible to deter- 
mine whether the hyperplasia is piimaiily leukoblastic, erythroblastic or 
lymphoblastic 

Clinically, the only constant fact in these cases was severe anemia 
The clinical pictures and pathologic changes lend considerable support 
to the view that many of these conditions are pnmaril)'- severe anemias 
of infectious or toxic origin with atypical regenerative hyperplasia of 
the hematopoietic system This point of view is further strengthened 
by case 7 , in which similar leukemia-like visceral aggregations developed, 
apparently secondary to a severe anemia accompanying prolonged sepsis 

40 Mmot, J R , and Buckman T E Er\ thremia, Am J M Sc 166 469 

1923 

41 McCallum, W G Textbook of PatbologA, ed 2, Philadelphia, W B 
Saunders Compan}, 1920 
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A Similarity is pointed out between certain cases of subleukemic 
visceial myeloid metaplasia and the so-called “acute nonsuppurative 
interstitial nephiitis ” 

One case of acute aleukemic eiythroblastosis is reported that appears 
to be unique in the literature, and one case in which the picture of 
m}elogenous leukemia was superimposed on that of a “splenic anemia” 
of several years’ duration 

Some evidence is presented for the belief that leukemoid conditions 
and even tiue leukemia may at times develop on the basis of a pre- 
existing nonspecific hyperplasia of the blood-foiming tissue 


Explanation or Figure 12 

Eig 12 — The sections A to G present representatn e cells from the bone marrow 
of cases 1 to 7 The cells shown for each case are of the type that greatly 
predominate (from 90 to 98 per cent) The drawings were all made at a constant 
magnification 

A (case 1) Eosm-methylene blue stain Hyperplastic, primitive, blood- 
formmg cells, frequently multmucleated The relation of the cells to the inter- 
cellular substance may be noted 

B (case 2) Eosm-methylene blue stain The cell m the upper left corner 
IS probably an early megaloblast, while the other cells coi respond to earlv myelo- 
blasts or “primitive free cells ” 

C (case 3) Hematoxylin eosm stain The indentation and lobulation of the 
nuclei may be noted These cells are probably derived from the reticulum cells, 
one of which is shown in the center of the figure 

D (case 4) Eosm-methylene blue stain The two large cells are probably 
earlv megaloblasts, the others earlv mveloblasts 

E (case 5) Eosm-methvlene blue stain The nuclei are small, hyperchro- 
matic and frequently lobulated The large cell is probably a hvpertrophic reticulum 
cell 

F (case 6) Hematoxylin eosm stain Erj throblasts are shown, many of 
w'hich have lobulated and shriveled nuclei Two megaloblasts are present 

G (case 7) Giemsa stain Although stained somewhat differenth, these cells 
are comparable to those in the marrow of cases 2 and 4 (B and D) 

H (case 6) Erythroblastic metaplasia of loose areolar tissue of the mesenterj% 
about 2 mm distant from the capsule of a small lymph node Eosm-methylene 
blue stain Most of the cells are erythroblasts, but a few reticulum cells and 
intermediate stages are shown It may be noted that the erythroblasts are extra- 
vascular In the right lower quadrant is a large erythroblast (in mitosis^) and 
to the right of this cell is a basophil cell (megaloblast?) which is beginning to 
accumulate hemoglobin 




Figure 12 




CERTAIN EFFECTS OCCASIONED IN DOGS BY 
DIPHTHERIA TOXIN 

I A REPORT OF THE VISCERAL LESIONS 
HAROLD J STEWART, MD 

NEW YORK 

In the course of experiments in anothei connection, I had occasion 
to inject diphtheria toxin inti avenously into the circulation of normal 
dogs Some of the results were so striking that I have decided to add 
them to the literature dealing with the pathologic changes resulting from 
the injection of diphtheria toxin The experiments are of^ interest 
both to the clinician and to the pathologist In this paper, I present 
certain effects of the injection of diphtheria toxin on the heart observed 
while the animals were living, as well as the gross and microscopic 
obseivations at autopsy In a second paper, I shall describe the 
changes that took place m the size of the heart, and give other data 
connected with the occurience of these changes 

MATERIAL AND METHOD 

Mongrel dogs of widely differing weights were used The diphtheria toxin was 
obtained from the New York City Board of Health It was injected intravenously 
in the ear The minimal lethal dose for guinea-pigs was 000125 cc As one lot 
of the toxin was sufficient for the series of experiments, its strength was approxi- 
mately constant The toxin Avas diluted with sterile physiologic sodium chloride 
solution Not finding anj mention in the literature of the minimal lethal dose of 
diphtheria toxin for dogs, I roughly calculated a dose based on the ratio of the 
Aveight of the dog to the Aveight of the guinea-pig Since I did not Avish the animals 
to die too soon after the injection, in the first experiments I injected a dose per 
kilogram of body Aveight that I estimated Avould prove fatal Avithin several days 
In later experiments, I tested within narrow limits the amount of toxin per kilo- 
gram of body Aveight that Avould be followed by a fatal outcome 

During the course of these experiments, roentgenograms of the heart and elec- 
trocardiograms Avere taken almost dailv Records of the body Aveight were made 
at the same time In some cases, the urine Avas tested for albumin and examined 
microscopicalK Because of jaundice, the urine and the blood plasma Avere 
examined for bile pigments At autops}', the material Avas examined in the gross, 
and sections of the organs Avere taken for microscopic study 

The hearts, at autopsj^ after the removal of blood clots, Avere fixed Avhole in 10 
per cent formaldehyde solution The method of fixation and preparation for 
section A\as that described bj Lewis ^ The separation of the fixed heart into the 

* Submitted for publication, Noa' 12, 1928 
From the Hospital of the Rockefeller Institute for Medical Research 
1 LeAvis, T ObserAations upon Ventricular H}'pertrophy Avith Especial 
Reference to Preponderance of One or the Other Chamber, Heart 5 367 1913- 
1914 
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right and the left \entncles was earned out according to a method devised b\ 
Herrmann and Wilson = These were weighed, and the ratio of the weight of the 
right ventricle to that of the left ventricle (called here the L/R ratio) and the 

ratio of the combined weights of both ventricles to the body v\ eight ^\ere 

calculated 

The dogs were divided into groups 1 and 2, group 2 being subdivided into 
groups A, B and C,“ the basis of the division being the amount of toxin injected 
per kilogram of body weight, decreasing amounts being given m the succeeding 
groups 

OBSERVATIONS EOLLOWING THE INJECTIONS 

Couisc and 4utopsy — Group 1 — The four dogs in this group (nos 81, 82, 83 
and 84 of table 1) received approximately the same amount each of toxin per 
kilogram of body weight, given in two doses v'arying from 0 00161 to 0 00232 cc 
for the first dose and from 0 00105 to 0 00168 cc for the second duse, the total 
being from 0 00327 to 0 00337 cc The interval of time between the two doses 
varied from two to four davs Following the injections the dogs became ill, ate 
little and lost weight, they died from three to five davs after the first injection 
Three dogs (nos 81, 82 and 83) developed marked jaundice of the skin and the 
sclerae, which was at a maximal mtensitv at the tune of death At autopsv, the 
skin and the subcutaneous tissues were stained an intense yellow, .is were also 
the membrane lining the plcur.al cavitv, the pcric.irdial fat and the large blood 
vessels There were ecchymoses in the siibcunneous tissues, along the intercostal 
blood vessels, m the pericardial fat, sometimes in the visceral pericardium, in the 
kidnev capsule and often in the cortex of the kidncv The lungs from two amm.ils 
showed large areas of consolidation ind in one instance marked edema 

Group 2 A — Nine dogs (nos 85, 86, 87, 97, 99, 102, 103, 104 and 105 of table 2) 
received each, in a single injection, 0 00168 cc of toxin per kilogram of bodv 
weight These dogs showed the same objective svmptoms as the animals in group 1, 
and died from two and a half to five davs after the injection Eight developed 
marked jaundice of the skin, which in some of the animals, appeared onlv shortlv 
before death The gross observations at .lutopsv did not difTer from those made in 
the dogs belonging to group 1 Dog 104 lived for two and a half davs following the 
injection of the toxin, it did not show any jaundice but ecchvmoses were present 
at autopsy Dog 85 moved during the injection, so lint about half of the dose of 
toxin was given subcutaneously This dog lived for eight davs after the injection, 
but showed the same clinical course as the other dogs of this group, including 
jaundice and gross lesions at autopsv 

Group 2 B — Six dogs (nos 107, 108, 109, 110, 111 and 112 of table 3) were each 
given, in one injection, 0 00135 cc of toxin per kilogram of bodv weight These 
did not become so acutelv ill as the animals receiving the larger doses, thev lost 
weight and died from four to nineteen d.ays after the injection of toxin Paralvses 
of the limbs were occasionally seen in these animals Onlv one dog (no 108) 
developed jaundice and showed ecchymoses at autopsv 

Group 2 C — Five dogs (nos 88, 89, 90, 101 and 106 of table 4) received eacli, 
in one injection, 0 001 cc of toxin per kilogram of bodv weight Four did not 

2 Herrmann, G R, and Wilson, F N Ventricular Hypertrophy A Com- 
parison of Electrocardiographic and Postmortem Observations, Heart 9 91, 1922 

3 Group 2 IS subdivided in this manner in order that this paper mav agree, m 
arrangement of the material, with the second paper of this series 
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become ill, and did not show any clinical evidence of intoMcation, except a loss 
of weight, which was as great as that in the dogs receiving the larger doses These 
four dogs were still living and well twelve months after receiving the toxin One 
dog (no 106) did not fall ill immediatel}' after the injection, although ten dajs 
later it did, lost weight rapidly and died on the twenlv -second day after the injec- 
tion At autopsy, jaundice and ecchvinoscs were not seen 

Untie — Examinations of the urine were made in tlie cases of several dogs The 
specimens showed from faint to marked traces of albumin Microscopically, a few 
leukocytes and epithelial cells were found following the injection of 0 001 cc of 
toxin (dog 101), and red cells, white cells and coarse granular and hyaline casts 
follow'ing the larger doses (as shown in tables 1 to 4) 

The urines of ten dogs weie tested lor bile b\ Rosenbach’s method (nos 85, 97, 
99, 101, 102, 103, 104, 105, 106 and 108) Of these ten dogs four (nos 85, 102, 
103 and 105 of tables 1 to 4) had bile in the urine, and the corresponding blood 
plasma of three showed the presence of bile pigments In tw'o dogs show'ing 
jaundice chnicalh (nos 97 and 99), neither the blood plasma nor tlie urine gave 
positn^e results in tests for bile 

Effect on tlu HiOit — In the electrocardiograms of tinrtecn of nineteen dogs 
that had received each 0 00135 cc or more of toxin per kilogram of bodj weight 
there was a progressive decrease m the am])litude of waves R. and Rs (dogs SI, 
82, 84, 86, 87, 97, 99, 102, 103, 104 108, 110 and 111 of tables 1 to 4) The electro- 
cardiograms of dog 86 in addition to showing the decrease in R and Ra waves 
(fig 1 4 and 1 D), also showed the development of S and Si wavTs (fig 1 C) 
Changes were not apparent in tlie heart rate, the conduction time, the QRS interval 
and the T-wave Tlie records of dog 106 showed complete heart block for three 
days before deatli This animal received onlv 0 001 cc of toxin per kilogram of 
liody weight 

The L/R rat os of tlie hearts of the dogs into which diphtheria toxin had been 
injected, varied between 1 07 and 1 45 (tables 1 to 4) In all except dog 109, the 
ratio was less than the average L/R ratio of noimal dogs (fig 2) , tliat is to sav, 
the left ventricle apparentlv lost more weight than did the right v'entricle But 

taken in conjunction with the latio of the combined vveiglits of the -^-^y ratios, 
the change in the ratio is probablv to be ascribed to a loss of weight rather tliaii 
to an actual right ventricular Inpertrophj or a left ventricular atroph} in the short 
time of a few dav s 

The ratio of the combined v'entricular weight (L R) to the bodv weight 
v'aried between 0 00468 and 0 00874 (as shown in tables 1 to 4) Twelve of the 
ratios were below the average for normal dogs and eight above the average 
(fig 3) If the weight of the animal just before the injection of diphtheria toxin 

was used in calculating the ratio, this ratio in sixteen animals was below 

the av^erage and in onlv four instances was above the average 

hlict o'tcopic Exaniuiation — Heart In dog 83, microscopic sections vv'ere made 
from the septal wall of the heart neai the base (4), from the posterior w^all of 
the left ventricle near the base (B), from the posterior vv'all near the apex (C) 
and from the right V'entricle near the base ( D), as shown in table 1 In the other 
hearts, sections were taken from the posterior w'all of the left ventricle In none 
of these sections was there a striking change in the histologic appearance of the 
muscle fibers and tlie interstitial tissue A section of one heart showed isolated red 
cells scattered between the muscle fibeis, and sections of two other hearts showed 
the transverse striations not clearly marked 



Lpzid 5 



1 Elccti ocarcliograms ot clog 86 A, taken on Jan 17, 1923, before the injection of diphtheria toxin, B, taken on Jan 19, 
192 1 , two days after the injection of 0 00168 cc of diphtheria toxin per kilogram of body weight, C, taken on Jan 20, 1923 Divi- 
sions of the oidinates ecjual 10'" \olts Divisions of the abscissae equal 0 04 second Reduction, two-thirds natural sire 
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Lungs Sections from the lungs of several clogs showed fresh infarcts Sec- 
tions from others disclosed the capillaries engorged with red cells Occasional!}, 
large areas of leukoc\tic infiltration were seen, and in one section one of these 
areas had undergone necrosis The nheoli w'crc occasional!} filled with edematous 
fluid staining a pale pmk 

Lner The liVers of these dogs showed more marked lesions than did an} of 
the other organs All the animals, except dog 106, showed necrosis of the central 
lobules to a greater or less extent usual!} marked In a few cases, there was onh 
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Fig 2 — Show'ing the group iig of the L/R ratios, with reference to the avenge 
L/R ratio of normal dogs (aierage normal line) The heights of the solid columns 
represent the L/R ratios of the dogs tint had recened diphtheria toxin 



Fig 3 — Show'ing the grouping of the ratios, wnth reference to the 

average normal line The total height of a column represents the ratio 

when the w'eight of the dog at autops^ is used in the calculation of the ratio The 
height of the solid column represents this ratio w'hen the w'eight of the dog before 
the injection of diphtheria toxin is used in the calculation 


necrosis of a small area of cells in the center, while in others, the necros-s extended 
half W'a^ or more tow’ard the periphery of the lobule In some sections, there w'as 
a marked extravasation of red cells into the necrotic areas The necrotic cells in 
many sections w'ere undergoing phagoc}tosis by Kupffer cells, w'hich contained 
browm pigment granules Bile thrombi were occasionalh seen In all sections, 
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except those of dog 106, there were, in the centers of some lobules, collections of 
mononucleated cells of varying size and, in many, a few cells having the mor- 
phology of nucleated red cells The nuclei were round and deeply stained, and the 
surrounding protoplasm was clear pink, or nearly the same tint as that of the red 
cells m the section These cells suggested the presence of foci for the formation of 
new blood in the liver I could not be certain, however, from examination of the 
sections that the cells were nucleated red cells Unfortunatelj, blood smears were 
not examined for the presence of nucleated red cells in the circulating blood 

Kidneys Necrosis of the tubular epithelium w'as the most common renal 
lesion observed The tubules toward the outer limits of the cortex seemed to be 
most frequently involved In some sections there were large areas m wdiich all 
the tubules w^ere necrotic and nuclear elements rvere not seen, while m other sec- 
tions, the necrosis was limited to scattered, isolated tubules In sections from 
one animal, the tubular epithelium contained large vacuoles Sometimes, the blood 
vessels were engorged with red cells, and occasionally there were fresh infarcts In 
the sections from dogs 84, 86 and 99 collections of round cells w'ere present in the 
interstitial tissue The glomeruli in the kidneys of dogs 85 and 105 were in manj 
places invaded by fibroblasts and round cells In none of the sections was there a 
thickening of Bowmian’s capsule similar to that which Pritchett * observed in 
gumca-pigs following the injection of diphtheria toxin 

Spleen Sections w'ere made from the spleens of four dogs In twm of these, 
pathologic changes w'ere not observed In the other tw'O, there was marked engorge- 
ment with red cells 

SnvimiDy — Following the injection of diphtheria toxin intravenously, the dogs 
became ill, lost w'eight and frequently developed jaundice , death occurred from twm 
and a half to tw'enty-two days after the injection It w'as found that the injection of 
from 0 00135 to 0 00168 cc of toxin per kilogram of body weight was alwavs fol- 
low ed w'lthin a few' daj s by the sj mptoms described, but the animals receiving the 
smaller dose survived longer than those receiving the large one A dosage of 0 001 
cc per kilogram of bodj w^eight caused death in only one instance In the animals 
receiving this dose the only sjmptom of intoxication was a loss of w^eight, which 
was as great as that in the dogs receiving the larger doses Studies of the urine 
showed evidence of irritation of the kidiiejs, and examination of the urine and the 
blood plasma of dogs wnth jaundice showed, in several instances, the presence of 
bile The electrocardiograms presented a progressive decrease m the R- and Rs 
w a\ es 

At autops>, ecclnmoscs were frequently observed in the animals that had 
rccencd the larger doses of toxin The most striking of the microscopic observa- 
tions was the central necrosis of the liver The necrotic cells W'ere frequentlj 
undergoing phagocjtosis bj Kupfter cells In some sections there was marked 
cxtrarasation of red cells into the necrotic areas In most sections, in the centers 
of the lobules, collections of mononucleated cells of \ar\ing size were observed 
IMain of these cells had the morpholog\’- of nucleated red cells The heart muscle 
was particularh lacking in ain microscopic lesion that could be attributed to the 

toxin Ihe L/R ratios raried between 107 and 145, and the ratios 

betw ecu 0 00468 and 0 00874 


4 Pritchett, I Pathological Effects of Diphtheria Toxin in the Guinea- 

Pig with Special Reference to a Lesion of Bowmans Capsule ^m T 2 536 
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COMMENT 

The pathologic changes that I observed at autopsy and microscopically 
in sections from dogs that had received injections of diphtheiia toxin 
did not differ essentially fiom those repoited by other investigators I 
made observations, however, of the pathologic physiology that accom- 
panied these changes Jaundice following intoxication with diphtheiia 
toxin IS not frequently mentioned in the liteiature It was observed b) 
Courmont, Doyon and Paiiot ® In my series it occuried in 66 per cent 
of the animals into which had been injected a dose of 0 00135 cc or moie 
of toxin pel kilogram of body weight It seems most likely that the 
jaundice resulted from destruction of the blood by the diphtheria toxin 
(Stewait®) Courmont, Dojon and Paiiot also described the cential 
necrosis of the liver that I found in all the animals receiving 0 00135 cc 
or moie of toxin per kilogram of body weight Flexnei ' obsen^ed 
that the necrotic areas in the liver occuired moie freqiientl} in the centei 
of the lobule than toward the penpheiy, while Du Bief and Biuhl ® in a 
less extensive report, described scatteied areas of necrosis, uhich were 
not limited to the cential portion of the lobule 

The HcaU — The frequenc) of sudden death in the epurse of clinical 
diphtheiia has been the cause of much experimentation on animals in 
an attempt to discoier the mechanism The sudden death has been 
comnionh supposed to be a dnect result of heart failuie Howevei 
histologic examination of the heait muscle in patients who have died of 
diphtheria infection and in cxpei imental animals that have leceived 
injections of diphtheria toxin has usualh failed to reveal significant 
changes MacCallum ® from his expeiiments. concluded that death 
occuiiing at the height of an attack of diphtheria is not exclusively the 
lesult of a direct injui} to the heait although this inav play some part 
in the process He suggested that a vasomotoi paialysis may be 
in\ohed klarMii and Buckle} lecentl} repoited anatomic lesions in 
the Aentriculai and auricular musculatuie and in the conduction system 

5 Courmont,; Dojon, M , and Pariot Lesions hepatiques engendres chez 
le cbien par la toxine cliphtenque, Compt rend Soc de biol 47 610, 189. 

6 Stewart, H J A Study of Certain Effects Occasioned in Dogs bj Diph- 
theria Toxin II An Anal>sis of the Mechanisms Possiblv Responsible for the 

Alterations of the Heart, Am J Path , to be published 

7 Flexner, S The Pathology of Toxalbumm Intoxication, Johns Hopkins 
Hosp Rep 6 259, 1897 

8 Du Bief and Bruhl Note sur une alteration des cellules hepatiques dans la 
diphtene expenmentale, Compt rend Soc de biol 43 135, 1891 

9 MacCallum, W G The Mechanism of the Circulatory Failure in Diph- 
theria, Am J M Sc 147 37, 1914 ^ , , 

10 Marvin, H M , and Buckley, R C Complete Heart Block in Diphtheria, 

Heart 11 309, 1924 
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of the heart of a patient who had died of diphtheria This patient had 
exhibited complete heart block before death Numerous cardiac lesions 
in experimental animals have been described Flexner ‘ described 
degenerative changes in the muscle cells, including fatty degeneration, 
and lesions of the blood vessels He did not find interstitial changes 
Mollard and Regaud described minutely changes m the morphology 
of the muscle cells, such as transverse and longitudinal fragmentation 
and nuclear degeneration, and changes in the blood vessels Loth 
described fatty infiltration and a “cooked appearance’ of the muscle 
fibers in the hearts of guinea-pigs following the injection of diphtheria 
toxin A study of my specimens -did not reveal lesions of the heart 
muscle fibers or of the interstitial tissue that could be attributed to 
diphtheria toxin 

A decrease m the electrical potential as led off m leads 2 and 3 
(fig 1) IS observed in the decrease in the amplitude of waves R„ and Rg 
of the electiocaidiograms In all of my animals there was a decrease in 
the L/R latio, which may have been reflected in the change observed 
111 the electrocai diogram The diphtheria toxin may indeed have injured 
the fibeis so that their behavior, as recorded bj^ the electrocardiogram 
diffeied from that of normal fibers This difference was reflected in 
the decreased Rg and Rg waves Nevertheless, I was not able definitely 
to interpret the changes 

In analysis of the data on the weights of the heaits, the figures of 
Herrmann foi normal dogs were used In his study, Herrmann sec- 
tioned the hearts of 200 normal dogs of vaiious species and of about 
equal numbeis of both sexes and calculated the L/R and ratios 
The normal L/R ratio, according to Heiimann,^® is 1 393 and the 
noimal h ± ^^iatio is 0 00635 The L/R ratios of the hearts of the dogs 
in this senes into which diphtheria toxin had been injected vaiied 
between 1 07 and 1 45 In all dogs, except dog 109, the L/R latio was 
less than the average L/R ratio of normal dogs (fig 2) This would 
indicate that the left ventiicle lost more weight than did the light ven- 
tiicle Taken in conjunction with the ratios, the change in the 

11 Jklollard, J, and Regaud, C Lesions expenmentales du coeur provoquees 
par la toxine diphtenque, Compt rend Soc de biol 47 828, 1895, Lesions chro- 
niques expenmentales du m}ocarde consecutues a I’lntoxication diphtenque, ibid 
49 674, 1897, Contribution a I'etude expenmentale des m 30 cardites Lesions du 
nnocardc dans I’lntoxicatioii aigue par la toxine diphtenque, Ann de I’lnst 
Pasteur 11 97, 1897 

12 Loth, ]\r The Heart m Diphtheria A Clinical and Pathologic Studv 
Vrch Int Med 31 637 (Maj) 1923 

13 Herrmann, C R Experimental Heart Disease I Methods of Dividing 
Hearts, with Sectional and Proportional Weights and Ratios for Ta\o Hundred 
formal Dogs’ Hearts A.m Heart J 1 213 1925 
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latio IS probably to be asciibed to the loss of weight which took place 
rathei than to an actual light ventricular hypeitiophy or a left ven- 
tiicular atrophy in the short time of a few days The marked deciease 
in the size of the x-iay shadow of the heart following the injection of 
0 00135 cc 01 more of toxin per kilogiam (Stewart®) is not incon- 
sistent with such a view 

The latio of the body weight (B W) to the combined ventriculai 
weights (L -|- R) varied between 0 00468 and 0 00874 (as recorded in 
tables 1 to 4) Twelve of the latios were below the a\eiage for 
normal dogs and eight above the aveiage (fig 3) If the weight of the 
animal just before the injection of the diphtheiia toxin was used in 
calculating the latio, this latio was found below the average in 
sixteen animals and above the average m only four (tables 1 to 4) 
Since there was a considerable loss of weight by these animals and since 
it has been shown by Stewait ® that loss of bod} weight does not influ- 
ence the size of the heart, it was more accurate to use the initial figures 
in calculating the ratios 

CONCLUSIONS 

Diphtheria toxin injected intiavenously into dogs pioduces intoxica- 
tion and death, if the dose is sufficiently laige 

The injection of diphtheria toxin causes jaundice If the cells in 
the Iner (to which I called attention) are nucleated red cells, jaundice 
may ha\e lesulted from a destiuction of led cells 

Cential neciosis of the Iner occuis when the dose of toxin is 
0 00135 01 more pei kilogram of bodv weight 

Changes aie not obseivable in the microscopic appearance of the 
heart muscle Piofound changes do, however, occui in the heait, as 
shown by the slight changes m the R, and Rj waves of the electrocardio- 
gram, the decrease in the ratio, the decrease in the L/R ratio and 
the deciease in the size of the heart 



THE CAUSE OF DEATH FOLLOWING INTRAVENOUS 
INJECTION OF OX AND DOG SERUM 
INTO RABBITS 

JACOB RABINOVITCH 

ST LOUIS 

Naunyn ^ observed that the intravenous injection of substances that 
have the power to destroy the erythrocytes of the animal into which the 
substances have been injected leads to the formation of inti avascular 
fibrinous thrombi Landois " was the first to attribute death following 
the intravenous injection of foreign serums chiefly to the occlusion of 
small pulmonary vessels by thrombi He described the center of these 
thiombi as consisting of agglutinated eiythrocytes around which fibrin 
was deposited Ponfick,^ on the other hand, denied the occurrence of 
thiombi following the injection of foreign serums In this connection, 
it IS of interest to refer to the work of Flexner,^ who interpreted hyaline 
thrombi, found in certain infectious diseases and also produced expeii- 
mentally by injections of substances that injuie the erythiocytes, such 
as dog serum, ether and ricin, as consisting of agglutinated erythiocytes 
that subsequently have undergone secondary changes After intra- 
\enous injections of lethal doses of dog serum or ether into rabbits, he 
found coagula filling the light side of the lieait and the large pulmonary 
Aessels These coagula consisted of agglutinated led corpuscles, the 
formation of fibrin did not have any part in the origin of these thrombi 
Peaice® also attributed the formation of thrombi and subsequent 
neciosis in the livers of dogs following the intravenous injection of 
serum of rabbits, which previously had been immunized with material 
obtained from the blood-contaming organs or which had merely received 
injections of the bile of dogs, to the agglutination of erythrocytes 
caused by these serums 

Seieral yeais latei, m continuation of his comparative studies on 
the coagulation of the blood and on thrombosis, Loeb,*’ with Strickler 
and Tuttle, analyzed the cause of death in rabbits after the intravenous 

* Submitted for publication, Nov 23, 1928 

-^From tbe Department of Patholog}, Washington University School of 
Medicine 
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injection of dog seiuni or of ox serum As did Landois, they found, 
after the injection of the foreign seiuins, occlusion of the pulmonaiy 
vessels by thrombi Howevei, they did not base then conclusions 
merely on the microscopic observations in the vaiious organs of the 
animals into which the serums had been injected, but, in addition, made 
use of an expeiimental method that lent a much gieatei degree of cei- 
tainty to then mteipietation of the micioscopic observations than a 
morphologic investigation alone could have done By preventing the 
coagulation of the blood by the injection of solutions of hirudin, Loeb 
and his collaboiatois were able to show that, aftei the injection of dog 
seium, the labbit succumbed to the occlusion of the pulmonaiy lessels 
by fibrinous thiombi, for hirudin, by inhibiting the development of 
these thiombi, piolonged the life of the labbits, and, in a number of 
cases, pi evented death On the othei hand, hirudin was ineffectne 
after the injection of ox serum because the lattei substance does not 
cause the foimation of fibrinous thrombi, but of thiombi consisting of 
agglutinated ei3throcytes These lesults coriesponded with those of 
experiments in vitio in which the action of dog seium and ox serum on 
rabbit blood was con elated with the sjnnptoms following the injection 
and also with the micioscopic appearances in the oigans of the animals 
that had leceived the injections The thrombi following the injection 
of dog serum weie the t)pe of thiombi due to the foimation of fibrin, 
and those following the injection of ox seium were the type caused by 
agglutination of red cells 

Soon aftei waid, Zinsser' studied the cause of death following the 
intiavenous injection of goat serum in labbits, he excluded hemag- 
glutinations as the cause of death, but admitted the possibility that 
hemolysis was a factoi Howevei, Zinsser did not make use of an 
anticoagulation substance, nor did he leport micioscopic observations 
in the lungs of the animals into which injections had been made 
Recently, Aionson® concluded that the hemagglutination and the 
hemolytic and neciotizing actions of goat serum are due to one and 
the same substance 

Kusama,® repeating the experiments of Loeb and his collaboiatois, 
could not confiim the pi elongation of life which the latter in-\ estigatoi 
had obseived when the injections of dog seium weie combined with 
injections of hinidin Kusama attiibuted the death following injection 
of the foreign seium to the inci eased viscosity of the blood leading to 
stasis in \arious oigans — without, howevei, giving an}'- pi oof of this 
condition This authoi, furthermore, asset ted that the inci eased 
coagulability of the blood of the rabbit following the injection of dog 


7 Zinsser, Hans J Exper Med 14 25, 1911 

8 Aronson, J D J Immunol 15 465, 1928 

9 Kusama, S Beitr z path Anat u z allg Path 5 55, 1913 
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serum was due to disintegiation of the blood platelets, and he denied 
the existence of fibrinous thrombi in this case, as reported by Loeb 

Still another view concerning the death of rabbits following the 
intiavenous injection of foreign serums was expressed by Coca, who 
interpreted it as due to a constriction of the pulmonary vessels follow- 
ing the intravenous injection of the seium Coca’s new was based 
on the fact established by Airila,^^ Coca and Drinker and Bronfen- 
brenner^^ that, in animals made anaphylactic through sensitizing injec- 
tions of a foreign serum, subsequent injections cause a constriction of 
the pulmonary vessels that leads to the death of the animal Coca, 
however, did not carry out experiments in animals not previously sensi- 
tized to foreign serums Moie recently, Fnedbeiger and Seidenberg 
showed that perfusion of the isolated lungs of animals with foreign 
serums actually leads to a constriction of the pulmonary vessels 

Thus, three views may be distinguished concerning the cause of 
death following the intravenous injection of foreign serums in rabbits 
(1) the Mew expressed by Loeb, Stricklei and Tuttle that death is due 
to the occlusion of the pulmonary vessels by thrombi following the 
intravenous injection of hemolytic serums and to the occlusion by 
agglutination of erjthiocytes following the injection of agglutinative 
serums , (2) the view of Kusama that death is due to increased viscosity 
of the blood, and (3) the view of Coca that death is due to constiiction 
of the vessels independent of thrombi 

Because of these marked divergencies of opinion concerning the 
mode of action of foreign serums in causing death after intravenous 
injection, I repeated and extended in larious directions the investigations 
of Loeb and his collalioiatois and of Kusama 

EXPERIMENTS WITH OX SERUM 

Pi cpai ahon of Oi Scium fot Injection into Rabbits — The blood was obtained 
in Ihc slaughter house and was collected in a sterile vessel , the first blood flowing 
out of the wound w^as discarded The blood was allowed to clot and w'as then 
kept m the refrigerator for tw'enty-four hours, during which the clot retracted 
and tile serum separated The serum thus obtained had, as a rule, a reddish 
tinge, but became clear after centrifugation It was found that wdien the serum 
was kept contmuoush m the refrigerator, it remained actne for a number of 
days Fresh blood, howerer, was obtained twiice weekly so that not at an} time 
was the serum used in nn experiments more than four dajs old Before injection, 
the serum was warmed to bod} temperature, it was then injected under aseptic 
conditions into the car \em of a rabbit at a slow' rate, usuall} that of from 
3 to 4 cc per minute 

10 Coca, Arthur J Immunol 4 219, 1919 

11 Ainia, Y Skandm Arch f Ph}siol 31 388, 1914 

12 Drinker, C K , and Bronfenbrenner, Jacques J Immunol 9 387, 1924 

13 rricdbergcr, E , and Seidenberg, S Ztschr f Immumtatsforsch u exper 
Therap 51 270, 1927 
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1 Injection of Lethal Doses of Ox Set urn — In the large majority of cases, 
the dose of serum that killed a rabbit within from three to five minutes after 
Its injection ranged from 7 to 8 cc per kilogram of the weight of the animal 
There were, however, occasional variations, depending on the kind of rabbits 
used, some being more susceptible to the serum than others, eg, it was found 
that, in general, gray rabbits were less susceptible than white rabbits 

When a lethal dose of ox serum was injected, the animal became djspneic 
almost immediately after completion of the injection, or, at times, eAen in the 
course of the injection This condition was soon followed by gasping for air, 
a shriek, opisthotonus, convulsions and death 

At autopsy, which was performed immediately after death, I found all the 
chambers of the heart still beating, at times rhythmically and at other times 
arrhi thmically The right side of the heart was usually markedly dilated, but 
gross coagula could not be found in the heart or the larger vessels The lungs 
were a normal pink, but showed occasional edema, and possiblj areas of a telectasis 
The occurrence of edema seemed to depend on the length of time elapsing 
between the injection and death, in those animals in which death was rapid, 

1 e , within from three to five minutes after the injection of the serum, edema 
of the lungs could not, generallj, be found In those cases in which death 
was delajed to from ten to fifteen minutes after the injection, or longer, 
edema of the lungs was observed frequently None of the other organs 
examined, spleen, liver, kidney, brain, etc, showed any gross pathologic lesions 
The microscopic examination of the ^arlOus organs revealed serious lesions 
onlj in the lungs There w'as marked dilatation of the lung capillaries, and 
these were occluded by h> aline thrombi, which seemed to be composed of 
agglutinated red corpuscles Definite outlines of the individual red cells could 
not be made out m the capillaries I found only occasional clumps of blood 
platelets in some of the capillaries These did not, therefore, seem to play an 
important role in the formation of the thrombi The larger vessels, particularlj 
the pulmonary veins, were filled w’lth red cells, white cells and some elements that 
might have been blood platelets These platelet-like structures, however, lacked 
definite outlines I found, also, in the larger veins, disintegrated blood cells 
that were not unlike blood platelets A striking feature was the entire absence 
of any visible fibrin in the capillaries or m the larger blood vessels This 
absence of fibrin suggested that the occlusion of the blood vessels bj the hjahne 
thrombi w^as not due to a process of coagulation, but essentially to an agglutination 
of the red cells All the other organs examined microscopically showed merely 
congestion The brain failed to present anj' pathologic lesion that might have 
accounted for any of the symptoms observed, or for the death of the animal 
following the injection of the ox serum 

In view of such a widespread occlusion of the pulmonary capillaries, follow'- 
ing the injection of a lethal dose of ox serum, it is reasonable to assume that 
a state of asphyxia developed, owniig to the difficultj w'hich the blood had in 
moving from the right to the left ventricle of the heart In addition, the 
diminution in the volume of the alveolar spaces of the lungs, as a result of the 
great distention of the capillaries, may have intensified the asphyxia These 
conditions gave rise to all the symptoms and finally caused the death of these 
animals These effects w'ere perhaps still further intensified bv the marked 
stagnation of the blood in all the other organs, especially in the heart, liver, 
kidneys and spleen 

Injection of Sublet hal Doses of Ox Nei hmi — When, instead of from 7 to 8 
cc of ox serum per kilogram of the weight of the animal, I injected a sublethal 
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dose, namely, from 4 to 5 cc per kilogram of \\ciglu, the rabbits appeared 
perfectly well and seemed iinafTected by the injection When these animals 
were killed within from ten minutes to tw'cntj-four hours after the injec- 
tion of the serum, I found in the organs that appealed normal to the eye 
certain microscopic changes much like those I have just described as occurring 
III rabbits dung after receiving a lethal dose, nameh, scattered areas m which 
the capilla-ies m the lungs were occluded by hyaline thrombi Howoier, there 
existed an important difference betw'cen these two groups of animals Whereas, 
m the group that had receiied the injection of lethal doses of ox serum, 
practicall} all the capillaries were occluded, in the group that had received the 
injection of sublcthal doses, onl> a small number of capillaries w'cre affected 
This difference m the degree of occlusion of the capillaries in these cases explains 
the difference betw'cen the results obtained Avith lethal and those obtained with 
sublethal doses of serum In the former instance, the more complete occlusion 
of the capillaries led to the death of the animals, w'hercas, in the latter instance, 
the circulation and aeration of the blood were not sufficienth interfered with 
to call forth anj serious symptoms 

These results lead, theiefoie, to the conclusion that the changes in 
the vessels of the lungs aie lesponsible foi the asplnvia obseived aftei 
the injection of ox seium, also that the changes noted in othei oigans 
are onl} secondar) to the inter fcience with the pulmonaiy cnculalion 
and ate, at best, of secondaiy significance 

Effect of Ilcpai in in the Pot inatwn of Tin ombi in Rabbits follozi'ing 
Injection of Ox Sciiini — In order to find corroborative evidence of the absence 
of fibrin in the thrombi that form in the capillaries of the lungs after the injec- 
tion of ox serum, I sought to determine bow far intravenous injection of heparin, 
either preceding the injection or m combination wnth the latter, influences the 
results of the administration of this serum In this connection, it niav be recalled 
that, in his earlier experiments, Loeb had used hirudin for similar purposes and 
found it meffectue I injected fiom 5 to 10 mg of heparin per kilogram of the 
weight of the animal, a quantity sufficient to prevent the coagulation of the blood 
m the rabbit thus treated I found that the addition of this substance did not 
prolong the life or prevent the death of the animal after the administration of an 
ordinarily lethal dose of ox serum Furthermore, both the macroscopic and the 
microscopic pictures of all the organs from the animals treated w'lth ox serum 
plus heparin were exactly the same as those of the organs from animals into which 
ox serum alone had been injected ' 

One may theiefoie conclude that the foimation of the thiombi in 
the capillaiies of the lungs following the injection of sufficient amounts 
of ox serum is a lesult of an agglutination of the led cells, and does 
not depend on the foimation of fibrin, enveloping and binding togethei 
the led cells into a thrombus If the thiombi that develop aftei 
the injection of ox serum were the lesult of the foimation of fibiin, one 
should expect heparin, which, m the amount injected, has a pionounced 
anticoagulating effect, at least to retaid or, peihaps, pi event altogethei 
the occurrence of the thrombi and the death of the animal 
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Changes m fltc Blood Cell Count m Rabbits into JVhich Ox Sciuni Had 
Been Injected — Inasmuch as I had assumed that the injection of ox serum 
leads to a retention of cellular elements of the blood m the lungs and in other 
organs, but that this does not lead to hemoljsis, it was of interest to follow the 
fate of the blood cells by means of counts of the various elements of the blood, 
made at different times after the injection of the serum 

In the normal rabbit, the blood counts were as follows red blood cells from 
5,000,000 to 6,000,000, white cells, from 8,000 to 9,000, and blood platelets from 

500.000 to 600,000 per cubic millimeter The platelet count was made according to 
the method of Reimann From three to five minutes after the injection of a 
lethal dose of the ox serum, a definite decrease was noted m all the cellular 
elements of the blood , the number of the red cells was then from 2,000,000 
to 3,000,000, that of the white cells, from 3,000 to 4,000, and that of the blood 
platelets from 100,000 to 200,000 per cubic millimeter These animals usually 
died within from six to seven minutes after the injection of serum 

When a sublethal dose of ox serum (from 5 to 6 cc per kilogram of the 
weight of the rabbit) was injected, during the first tuo minutes following the 
injection, no marked change was found in the cellular elements of the blood, 
but after from three to five minutes there occurred a marked reduction in 
the counts of all the cells Thus, the red cells were found numbfcring onlj 
from 2,000,000 to 3,(X)0,000, the white cells from 4,000 to 5,000 and the platelets 
about 150,000 per cubic millimeter These numbers then diminished continuously 
until two hours after the administration of the serum, when the minimal 
count was reached At this period, the count of the red cells decreased some- 
times to less than 1,000,000, while the count of the wdiite cells fell to 2,000 or 

3.000 and that of the platelets to 50,000 or 60,000 per cubic millimeter In other 
cases, however, the decline in the cell counts after two hours was less pronounced, 
the red cells numbering about 3,000,000, the wdiite cells 6,000, and the platelets 

300.000 per cubic millimeter 

But this great reduction m the cellular elements of the blood W'as only 
temporary, counts made twentv-four hours after the injection of serum show'ed 
a general tendency of the numbers of blood cells to return again to higher 
figures I found, for instance, the number of red cells at that time to be 
about 4,000,000, of white cells 4,000 and of platelets about 400,000, though 
the number of all the cellular elements of the blood, while it w'as increased, 
was still distmctl}’^ lower than normal 

The increase that I found after twentj'-four hours must have been largely 
due to the freeing of the cells that had been retained in the capillaries of 
the various organs It it not probable that the red cells that had been agglutinated 
could secondarily separate from each other Howe\er, the masses of stagnating 
blood corpuseles that I found shortly after the injection of sublethal doses 
of ox serum had greatly diminished after twentj'-four hours 

These lesults aie interesting in view of the fact that they agree with 
otii conclusion that the cellular elements of the blood aie retained in 
the capillaiies, especially in the lungs, but also in other oigans, and this 
letention concerns the led cells, as well as the leukocytes and the 
platelets 

Inuniinication of Rabbits Against Ox Set uni — In his experiments, Loeb 
succeeded m producing in rabbits a marked immunity to the lethal effects of 


14 Reimann, HA J Exper Med 40 553, 1924 
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dog serum , on the other hand, in prehminarj experiments, he found it impossible 
to produce a sunilarly pronounced imininnt 3 ’' to ok serum I made somd experi- 
ments in winch I determined whether, through repeated intravenous injections 
of sublethal doses of ox serum, it was possible to achieve a diminution in the 
seierity of the symptoms following the injection of a lethal dose, and to delay 
or prevent the death following such an injection 

Five rabbits were used for this purpose, all of which received everj second 
daj intra\enous injections of ok scrum, 4 cc being injected at the start and 
then gradually increasing amounts, 5 cc , 6 cc , 7 cc and 8 cc per kilogram of the 
weight of the animal Of the animals thus inimunwed which had rccened 
injections of a minimal lethal dose of the scrum one week following the last 
immunizing injection, three died about fifteen hours after the injection, while 
tw’o w'ere still alive twentj-four hours afterw’ard At tins time, the animals 
were killed and their organs removed for examination 

Sections of the lungs from the immunized rabbits, the life of whicli liad 
been prolonged, but which died about fifteen hours after the injection of the 
serum, show'cd, as a rule, marked edema of the lungs and occlusion of tlic 
vessels by agglutinated red cells This picture was similar to that observed in 
the nonimmunized rabbits I also found, m these cases, occlusion of the pulmonary 
v^essels bj'' a material that was either blood platelets or disintegrated red cells 
On the other hand, in sections of lungs taken from rabbits that were still alive 
after twenty-four hours, I found occlusion of the capillaries by agglutinated 
cells only m certain parts of the lung The occlusion was therefore less 
marked in these animals, and edema of the lungs w’as entirely lacking 

EXPERIMENTS WITH DOG SEREM 

lujcchous of Dog Set tint — In these experiments, the blood was obtained 
from the jugular vein of a dog, and the serum was separated from it in the 
manner described in the case of ox serum The lethal dose of the dog serum 
was found to be similar to that of the ok serum , namel}% from 7 to 8 cc 
per kilogram of the weight of the animal Likewise, the symptoms resulting 
from the injection of a lethal dose were the same dvspnea, gasping for air, 
shrieking, opisthotonus, convulsions and death At autopsy, performed 
immediately after the death of the animal, I found the right side of the heart 
much dilated and the heart chambers of both the left and the right side still 
beating, sometimes rhythmically and at other times arrhythmically If death 
occurred within the first ten minutes after the injection of serum, gross coagula 
were found in the right side of the heart, extending into the vena cava and 
the portal vein, as well as into the pulmonary veins In cases in which death 
was delayed for longer than ten minutes, clots were not seen m the heart or the 
larger veins The lungs did not show, as a rule, any gross pathologic lesion, 
with the exception of occasional edema, the latter condition depending on the 
length of the period elapsing between the injection of serum and the death of 
the animal , the longer this period, the more frequent and extensive was the 
edema in the lungs All the other organs examined, spleen, liver, kidneys, brain, 
etc , appeared normal to the naked ej'c 

Microscopic examination of the various organs showed the mam lesion to be 
in the lungs, as in the case of the injection of ok serum The pulmonary changes 
consisted in widespread dilatation of the capillaries and occlusion by red cells 
massed-together While it was difficult to recognize fibrin in the capillaries, in 
the larger veins deposits of fibrin could readily be seen A marked hemolysis 
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of the red cells was also noted, this condition is of interest, especially because 
it IS probably responsible for the formation of fibrin within the vessels 

One may assume, theiefore, that the occlusion of the capillaries by 
thiombi IS the cause of death aftei the injection of dog serum as well 
as aftei the injection of ox serum Howevei, the cause of the foima- 
tion of the thrombi is not the same m both cases Aftei the injection 
of ox seium, one has to deal with thiombi due to agglutination, whereas 
following the injection of dog serum, the finding of fibiin clots in the 
largei veins indicates a process of coagulation leading to the formation 
of fibrinous thrombi 

Effect of Hcpann on Rabbits FoUozomg Injection of Dog Scium — In order 
to test this conclusion, I carried out cvpcnments in winch heparin was injected 
intravenouslj' into rabbits simultaneouslj with or preceding the injection of dog 
serum In these experiments, from 5 to 10 mg of heparin per kilogram of 
the w'eight of the animal was injected It was then found that, whereas the 
animals that had not received injections of heparin died within from five to 
ten minutes after the injection of a lethal dose of dog serum, the rabbits 
receiving a suitable amount of heparin m addition to the serum Ined for a 
much longer period and m some cases, seemed to be unaffected by the Serum 
up to the moment that they were killed, almost tw'entv-four hours after the 
injection In order to obtain these results, it was necessarj’- to guard against the 
use of too large a quantity of heparin , in tw'o cases m wdiich 20 mg of heparin 
per kilogram of weight was injected, the animals died within fifteen minutes 
But, even in these cases, the controls died in a shorter time, namely in from, 
five to ten minutes after the administration of the dog serum When an excess 
of heparin w'as injected, there seemed to be a marked tendeiicj' to extensive 
hemorrhages, especially m the lungs, but also in the liver, spleen and kidnej, and 
it IS probably this condition that hastens the death of the animals in such 
cases On the other hand, when too small a quantitj" of heparin was injected, 
the process of coagulation was not prevented, and there was, therefore, only a 
temporarj'^ delay in the death of the animals, usuallj extending over several 
hours 

It W'as also interesting to note that the microscopic examination of lungs 
of rabbits that lived for tw'enty-four hours following combined injections of 
serum and heparin and w'ere then killed, did not show' any noticeable deviation 
from the normal , there was no evidence of the formation of thrombi in the 
capillaries or the larger vessels 

When in combination with heparin, a dose of dog serum w'as injected which, 
in a rabbit not receiving heparin w'ould have been lethal wuthin from five to 
ten minutes, but which, under these circumstances, w'as not lethal, and when this 
animal w'as killed at the time when the control animal died, I found in the lungs 
of the former a complete absence of thrombi, in contrast with wdiat I found in 
the lungs of the latter the capillaries and the vessels, as usual, occluded by 
thrombi 

AH these experiments make it evident that the occlusion of the capil- 
laries in the lungs of the animals receiving injections of dog serum is 
due to the formation of fibrinous thrombi, in which the celltilai elements 
of the blood, especially the red cells, are enmeshed These masses of 
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led cells are much paler than the agglutinated eiythiocytes that occlude 
the vessels in the lungs of the rabbits receiving injections of ox seiuin 
This diffeience is due to the hemolytic action that dog serum exeits on 
rabbit coipuscles in contiadistiiiction to the action of ox seium, which 
IS essentially agglutinative in its effects Thus, the thiombi found after 
the injection of dog serum have the appeal ance of pale, hyaline, 
homogeneous masses, the thrombi following the injection of ox seium, 
which allows a much bettei pieseivation of the individual blood cells, 
show cleaily outlined eiythiocytes These results tonfiim the previous 
obseivations of Loeb, who used hirudin instead of hejiaim The} con- 
tiadict the negative obseivations subsequent!} published b} Kusama 
The latter’s erroneous conclusions are piobabl} to be chaiged to the 
fact that he used unsuitable concentiations of the anticoagulant 

Changes in the Blood Cell Connie in Rabbits into IFltich Dog Sciuni Had 
Been Injected — ^\Vhen lethal doses of clog serum were injected intravenously 
into rabbits, there resulted a pronounced diniinution in all the cellular elements 
of the blood Thus, in my CNperiments, within five minutes after the injection 


Table 1 — Effect of an Injection of a Sublcthal Dose of Dog Sciuin on the 

Blood Cells in Rabbits 


Time of Count 

Bed Cells 

White Cells 

Blood Platelets 

Before injection of serum 

■> 000,000 

0.000 

510,000 

5 1111110168 after injection 

3.180,000 

8, GOO 

400,000 

30 minutes Inter 

3,000,000 

10,400 


2 hours later 

3,430,000 

7,000 


24 hours later 

3,780,000 

17,400 

483,000 


of the serum the red cells were found to have decreased from an original 
number of 5,000,000 to 1,500,000, the white cells from 9,000 to 2,000 and the 
platelets from 500,000 to 150,000 On the other hand, when sublethal doses of 
dog serum were injected (from 4 to 5 cc of the serum per kilogram of the 
weight of the animal) only the erythroevtes showed any significant diminution 
five minutes after the injection, the white cells and the platelets being only 
slightly affected Twenty-four hours later, the number of red cells still remained 
at the same reduced level, whereas the number of white cells showed, as 
a rule, a considerable increase over the original number The number of the 
platelets remained about normal The results of the counts arc given m 
table 1 

The results set forth in table 1 as following the injection of a sublethal dose 
of dog serum are strikingly different from those observed after the injection 
of a sublethal dose of ox serum , in the latter case, a tendency was shown for 
all the cellular elements in the blood to return to normal after a period of 
twenty-four hours 

When heparin was injected in suitable amounts together with an ordinarily 
lethal dose of dog serum, the animal survived and the blood cells did not show 
any abnormal quantitative change The results of the counts are given in 
table 2 

The question arises as to the manner in which heparin prevents the 
diminution in the cellular elements of the blood It may do this inch- 
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lectly by pi eventing the foimation of fibrinous thiombi in which a 
ceitain ntimbei of blood cells aie caught Another possibiht}^ is that 
heparin may pi event hemolysis In order to determine whether hepaiin 
has any effect on hemolysis, I earned out expeiiments in vitro 

I first ascertained the minimal quantity of dog serum required to hemolyse, 
within one minute, 1 cc of a S per cent suspension of rabbit’s erythrocjtes 
in 0 9 sodium chloride solution and found it to be 0 8 cc I then noted that 
0 5 cc of a 5 per cent solution of heparin delayed hcmoljsis of the mixture 
of serum and red cells for at least two hours, vhereas 3 cc of the solution 
of heparin prevented hemolysis altogether 

These expeiiments showed that hepaim is capable of pi eventing the 
hemolysmg action of dog serum on rabbit blood The mechanism, 
therefoie, thiough which hepaiin, when used m vivo togethei with dog 
serum, hinders the i eduction in the numbei of cellular elements of the 
blood, is probably two-fold , it acts by preventing the formation of 
fibrinous thrombi and, thus, the letention of the blood cells, and also 


Table 2 — Effect of an Injection of a Mixture of He faun and a Lethal Dose of 
Dog Set lull on the Stood Cells in Rabbits 


Time of Count 

Bed Cells 

White Cells 

Blood Platelets 

Before injection of serum 

6 930,000 

14,600 

520,000 

5 minutes after injection 

0,390,000 

13,800 

500,000 

1 hour later 

6,030,000 

13,600 


2 hours later 

6,320,000 

9 000 


24 hours later 

0,510,000 

12,000 

495,000 


by inhibiting hemolysis It theiefore pi events the foimation of fibiinous 
thiombi in a double manner (1) by pi eventing coagulation of the blood 
and (2) by exerting a ceitain protective influence on the erythiocytes 
so that thrombokinase oi tissue coagulin, which induces the piocess of 
coagulation, is not set free 

If, now, the effects of dog seium and ox serum on the blood cells of 
the labbit are compaied, it is found that, when eithei of these seiiiins is 
injected in lethal doses, a pionounced reduction of all the cellulai 
elements of the blood lesults, but that, when these seiums are injected 
in sublethal doses, there is a diffeience in then effects Ox serum 
produces a temporal y i eduction of all the cells in the blood, which, in 
the course of twenty-foui houis, gives place to a leturn to noiinal 
Dog serum, on the othei hand, produces a noticeable i eduction only of 
the eiythiocytes, the white cells and the platelets being little affected 
within the fiist few hours aftei the injection of the serum, there is 
no tendency on the pait of the erythrocytes, aftei the lapse of twent}- 
four hours, to reach normal counts again , the white cells, on the othei 
hand, suipass now then original numbei, and the number of the plate- 
lets lemains piactically unchanged Fuitheimoie hepaiin does not 
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affect the action of ox serum on blood cells in rabbits , but when it is 
mixed with dog serum, it pi events the i eduction in number of the blood 
cells As has been seen, ox seium causes a diminution of the numbei 
of the blood cells thiough the formation of thiombi by a process of 
agglutination and thiough retention of the cells in various organs, dog 
serum, on the othei hand, produces coi responding effects by the foima- 
tion of fibrinous thrombi and by hemol}Sis In the case of the injection 
of ox serum, blood cells which are loosely agglutinated oi held back in 
various organs are, aftei some time, cairied back into the geneial circu- 
lation, but, in the case of the injection of dog seium a consideiable 
number of erythroc}tes hare been destiojed thiough hemolysis, while 
other cellulai elements aie fiimly letaiiied in the fibiinous thiombi and 
cannot be restored to the cii dilation It is onh through pievention of 
hemolysis and pierention oi lessening of the foimalion of fibrinous 
thiombi that this loss in the numbei of blood cells can be foiestalled 
aftei the injection of dog seium 

While it thus seemed certain fiom our sets of expeiimenls that the 
cause of death in rabbits leceiving a lethal dose of dog seium is occlu- 
sion of the capillaiies and largei vessels of the lungs by fibiinous 
thrombi, there still lemained the possibility in the case of ox serum that 
constiiction of the pulmonaiy ressels might, aftei all, be the real cause 
of death, and that the presence of thrombi composed of agglutinated led 
cells was merely simulated I attempted, therefore, to determine directly 
the occlusion of the pulmonary vessels by examining on glass slides thin 
slices of lung that had been rapidly removed from the rabbits before 
secondary changes could take place, following the injection of lethal 
doses of ox seium By exerting gentle piessuie on the lung tissue, I 
could squeeze out from the vessels numerous thrombi consisting of 
agglutinated red cells, which were readily seen under the microscope 
When the same experiment was earned out with pieces of normal 
lungs, thrombi consisting of agglutinated eiythiocytes could not be 
squeezed out from the vessels These lesults demonstiated, theiefoie 
that thiombi consisting of agglutinated erythrocytes actually do occlude 
the pulmonary vessels The results thus corroborated my previous 
observations according to which the thiombi formed in the capillaries of 
the lungs by agglutination of eiythrocytes are primarily responsible for 
the death of the animal receiving a lethal dose of ox seium There 
remains, of course, in addition to the formation of thrombi, the possi- 
bility that, in the case of agglutinative seiums, a constriction of the 
pulmonary vessels may play a ceitam idle, but, at best, it could only 
be a subsidiary one The micioscopic examination of the lungs of rab- 
bits following the injection of ox serum does not show any changes 
suggesting a constriction of vessels in the lung 
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COMMENT 

My investigations confirmed the conclusions of Loeb that death in 
rabbits following the intiavenous injection of dog serum and ox serum 
IS, in the main, due to the occlusion of the pulmonary vessels by thrombi, 
which, in the case of ox serum, are caused by a process of agglutination, 
and, in the case of dog serum, by the foimation of fibrin In older to 
distinguish between these two t3'pes of thiombi, it was necessary to use 
micioscopic in addition to biochemical methods, and employ anti- 
coagulative substances, such as hiiudin and heparin, which prevent the 
formation of fibrinous thrombi If, by means of these substances, it is 
possible to pi event the death oi, at least, piolong the life of the rabbits 
following the injection of the hemotytic serums, one may conclude that 
the fibiinous thrombi that occluded the vessels of the lung weie the 
actual cause of death m the animals 

My investigations did not confirm the experimental results and con- 
clusions of Kusama In particular, I showed that contrary to his obser- 
vations, heparin, acting m a manner similar to that of hirudin, does 
delay or pi event the death of rabbits that otherwise would quickly have 
followed the intiavenous injection of dog serum The changes that I 
described as occurimg in the numbei of the blood cells under various 
conditions after the injection of foreign serums, the effect of 
immunization of rabbits against ox seium and, furthei, the correlation 
between microscopic alterations in the lung and the symptoms following 
the injection of ox serum, all agree Avith these Mews 

My conclusions as to the relation between death and the type of 
thiombi that occlude the blood vessels aftei the injection of ox seium 
and of dog seium aie, thus, in the fiist place, based on the perfect corie- 
spondence that was found to exist between the amounts of serum injected 
and the general effects of the injection on the condition of the rabbit, 
and between the graded gross and micioscopic changes that weie 
observed under these conditions in the pulmonary vessels In the second 
place, they aie based on the diffeiences in the effects of hepaim when 
administered m combination with dog serum and ox serum 

Fiom these two sets of data, I conclude that it is mainly the 
erythrocj'tes, eithei with or without the foimation of fibrin, that occlude 
the capillaiies, aftei the injection of the foieign seiums, and that blood 
platelets, if they play any part at all, are only of minor importance in 
this process In the case of dog serum, the erjThrocytes occlude the 
vessels because they aie retained theie by fibrin, which is set free as 
the result of the destiuction of the erythrocytes, whereas, in the case 
of ox seium, the eiythrocytes aie held back m the vessels because they 
agglutinate with each other 

While, in the case of ox serum, which has essentially agglutinatne 
effects, the use of heparin, in accordance with expectations, did not 
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pi event the death of the animal, I showed that here thrombi due to 
agglutination actually did occlude the pulmonaiy vessels Howevei, I 
could not definitel} exclude the possibility that a constiiction of the ves- 
sels may not be an additional factor m the death of the animal following 
injection of ox seium, although I did not find any fact making foi such 
a conclusion 

SUMilARY' 

Death in labbits following intiavenous injections of eithei ox seium 
01 dog seium is due piimaiily to massive occlusion of the lung capil- 
laries by thiombi, and secondarily, peihaps, to the stagnation of blood 
in othei internal oigans Theie is a possibilit} that, m the case of ox 
serum, constiiction of blood vessels may be an additional factoi, although 
I did nut find any definite indication that this is the case 

Injections of ox serum produce thiombi m the lung capillaiies by a 
process of agglutination, wheieas injections of dog serum pioduce them 
by causing the formation of fibrin In agieement with this conclusion 
is the fact that heparin does not ha\e any effect in pi eventing the foima- 
tion of thrombi m the case of injections of ox serum, but is effective 
when used in combination with dog seium, also that hepaiin does not 
piolong the rabbit’s life when used m combination with ox seium 

The injection of a lethal dose of eithei ox seium oi dog seium 
lesults in a pronounced diminution in the numbeis of all the cellular 
elements of the blood in the peripheial circulation The injection of 
sublethal doses of serum, howe^er, in the case of ox seium, bungs about 
a reduction in the number of blood cells only tempoiaiily In the case 
of dog serum, the i eduction is moie peimanent The cliff eiences in the 
quantitative changes in the cellulai elements of the blood following the 
use of these two seiums, as well as the dilfeiences in the action of 
heparin on these changes, ai e in accordance with the diff ei ence in chai - 
acter of the thrombi formed aftei the injection of the two seiums In 
addition, I found that hepaim exerts a ceitain inhibitory effect on the 
hemolysis of labbit’s eiythrocytes which normally takes place undei 
the influence of dog seium 
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That the micioscopic appearances of supposedly noimal thyioid 
glands aie subject to considerable variation is well known, but whether 
the variations of its vanous appearances can be systematized and cor- 
related with the ages, the physiologic conditions or the morbid states of 
the patients from whom the glands aie taken, does not seem to have been 
adequately iiwestigated 

It was theiefoie decided to make a pieliminary smvey of the sub- 
ject by a careful stud)'' of such variations as might be discoveied in 100 
glands that did not piesent anv signs of local disease, and had 
been taken from patients of \arious ages who died of many diffeient 
diseases 

MATERIAL 

Most of the material was obtained at necropsies performed in the Philadelphia 
General Hospital, where the greater number of the patients are of ad\anced age 
and die of chronic diseases The age, sex and color of the patients from whom 
the material was collected are set forth in table 1 The diseases causing death 
in the patients are shown m table 2 

As scarceh any death from disease can be referred to a single factor, and as 
the greater the age the more numerous the contributing factors are apt to become, it 
was impossible to reduce this tabulation to desirable simplicity For example, some 
patients with cardiovascular disease had sjphilis, the patient dying suddenly of a 
ruptured aneurysm, of course, had S 3 pliilis and vascular disease When, m such 
cases, a distinctive appearance of the th 3 'roid was discovered the question arose 
To which of the associated conditions was it to be attributed^ In the investigations 
to be considered, we attempted to overcome this difficulty by making man 3 
subordinate groups — one, indeed, for every morbid condition mentioned in the 
necropsy protocols as having been found m the body from which the tissue was 
derived — and examining each group separately to see whether or not the micro- 
scopic variation seemed to occur frequently in it 

Thus a gland from a patient, aged 70, ivith advanced cardiovascular disease and 
cancer of the breast, who died of bronchopneumonia, was tabulated in the 
appropriate age group with all the other glands taken from persons of the same 
age group , in the cardiovascular group with all the other glands from persons 
W'lth cardiovascular disease, irrespective of age, other disease or cause of death, 
in the carcinoma group with all the other glands taken from persons with carcinoma, 

' Submitted for publication, Nov 22, 1928 

^ From the McManes Laboratorv of Pathologv of the University of 
Pennsvlvania 
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irrespective of associated and complicating diseases, and in the bronchopneumonia 
group with all the other glands taken from persons with bronchopneumonia, 
irrespective of other factors that might have been contributory to the terminal 
condition 

The thyroid tissues, as they were collected, were placed in neutral formaldehyde 
for fixation, and subsequenth embedded in celloidin for cutting, because experience 


Table 1 — Soiiiccs of the One Hundted Thyiotd Clauds Examiucd vt This Study 


Life Decade 

Male 

reninle 

White 

Black 

Total 

1 

O 

2 

3 

1 

4 

2 

1 

1 

1 

1 

2 

3 

8 

G 

G 

S 

14 

4 

9 

2 

3 

S 

11 

5 

Id 

g 

12 

12 

24 

6 

11 

6 

13 

4 

17 

7 

13 

C 

12 

M 

4 

19 

s 

12 

5 

13 

4 

17 

9 

0 

1 

1 

0 

1 

Lotal 

72 

37 

C4 

15 

109 


Table 2 — Diseases Causing Death in the Patients JVhosc Thyioid Glands 

IV ere Eiamincd , 



Disease 

Male 

Tcmnle 

White 

Black 

1 

4euto Cases Nonlnfeetious 

Alcoholism vith delirium tremens 

1 

0 

1 

0 


Acute nephritis 

1 

0 

0 

1 


■thdominal actinomjcosis, deatli due to eurgical 
operation 

1 

0 

0 

1 


Subacute glomerular nephritis following burns 

0 

1 

1 

0 


Ruptured aortic ancurjsm 

1 

0 

0 

1 

2 

Acute Cases Infectious 

Lobar pneumonia 

S 

1 

C 

s 


Acute ceiebiospinal meningitis 

1 

0 

1 

0 


Confluent bilateral bronchopneumonia 

0 

1 

0 

1 


Erysipelas 

1 

1 

9 

0 


Acute peritonitis 

1 

1 

9 

0 


Psemia with multiple abscesses 

0 

1 

1 

0 


Empj ema 

1 

0 

1 

0 


Acute endocarditis 

2 

0 

1 

1 

3 

Chronic Cases 

Pulmonary tuberculosis 

10 

5 

10 

11 


Suprarenal tuberculosis 

1 

0 

0 

1 


Cardiovascular disease 

20 

10 

19 

11 


Syphilis 

7 

1 

9 

G 


Carcinoma 

5 

5 

5 



Sarcoma 

4 

9 

5 

2 


Chronic infections (not tuberculous) 

3 

1 

9 

9 


Chronic wasting diseases (not tuberculosis or cancer) 

1 

2 

3 

0 

4 

Pregnanes 

0 

2 

1 

1 

5 

Obesity 

0 

1 

1 

0 


showed that sections so prepared gave uniform slices of the colloid in the alveoli, 
while paraffin commonly gave such fractured sections of the colloid that satis- 
factory study of any peculiar appearances was prevented 

OBSERVATIONS 

Significance of Vanation vi the Coloi of the Thyj oid Glands —When 
the blocks were leady for cutting, they showed a vaiiety of difteient 
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colois that had not been so distinct in the fiesh material It was possible 
to ariange the blocks m groups — cream colored, reddish amber, grayish 
yellow, gra3^-biown, tan-brown, giayish, yellow-amber, giay and 
brown — and it was expected that at least some of these coloi groups 
would coi respond with some of the clinical groups Comparisons were 
made by every means that could be devised, but it was impossible to 
con elate the color groups with the clinical gioups, and it seemed theie- 
fore certain that the observed vanations m color had nothing whatever 
to do with age, sex, lace or morbid condition in the patients from whom 
the tissues weie obtained at autopsy 

It had been suggested that variation in the appeal ance of the thyroid 
glands has something to do with the time of yeai at which they aie col- 
lected Nearty all these tissues were obtained during the months of 
December, January and Febiuaiy As fifteen of them, collected during 
Ma}^, showed just the same variations, the suggestion of a relation 
between the variations in coloi and the time of the year was thought 
to be a mistake 

Significance of Vauations in Tcituie — Some of the sections were 
soft and could be cut evenly and thinly, while otheis weie haid and 
were cut with difficulty, the knife tending to ride o\er the tissue rather 
than to pass thiough it, so that only thicker sections might be piepared 
A few of the sections weie “gritty” apart fiom calcified blood vessels, 
which weie lather frequent 

Although It was suspected that this hardness might be referred to 
ovei fixation or prolonged dehydiation of the tissues, it seemed as 
though It might be due to some unknown inherent difference in the 
colloid These differences were, therefoie, carefully recorded and 
compared with the various clinical groupings There was appar- 
ently no coiiespondence Soft and haid tissues Aveie found associated 
with all ages, both sexes, both laces and all the disease groupings 

Significance of Vauations in SUiicimc — When the cut sections 
weie examined with the naked eye, and then with a hand lens, forty- 
seven of them appeared to be similar , i e , their substance was not 
divided up by noticeable connective tissue partitions, and it seemed to 
be made up of a parenchjnna composed of alveoli of much the same 
general appearance, containing much the same average quantity of col- 
loid of about the same uniform appeal ance Under the microscope, 
these sections coiiesponded with the usual “textbook” pictuies of the 
normal thyroid It was tentatively assumed that this appearance was 
“normal,” and that, on comparison of these appaiently normal tissues 
with the clinical gioupings, these glands would be found to have come 
fiom patients of about the same age who had died with much the same 
pathologic disturbances This proved to be entirely erroneous thyroid 
glands of this “noimal” appearance Aveie found to have come from 
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patients fiom 1 month to 79 years of age, in propoitions coi i esponding 
with the propoitionate distiibution of the total numbei of cases in each 
decade, of the whole numbei, twenty-six weie from patients less than 
50 3’^eais of age, twenty-one fiom patients nioie than 50 yeais of age, 
twenty-three weie fiom patients between 40 and 70 yeais of age The 
average age foi the whole gioiip of patients from whom these “noimal 

Table 3 — The Incidence of the Appat cnfly Nonnal Thvioid Glands with Rcfei- 
cnce io the Diseases of the Patients fiom Whose Bodies the Glands 
IVcic Taken at Autopsy 


Causes of Dentil 

1 Acute Diseases 

Infections 

Pneumonias 

2 Clironic Diseases 

Cnrdiotasculor renal diseases 

Tuberculosis 

Sjplillis 

Gnrcinonia 

Sarcoma 


Incidence of Apparently 
>>oriunl Tlijrold Glands 


13 


20 


13 

0 


2 

1 


27 


47 


Table 4 — The Incidence of the Thyioid Glands That JFcic Divided info Lobules 
by Distinct Fibtillai Paititions^ zvith Rcfcicncc to the Diseases of the Patients 
fiom Whose Bodies the Glands IFctc Taken at Autopsy 


1 


2 


Incldcnee of Tlnroid Glands 
Divided Into Lobules bj 

Causes of Death Fibrillar Partitions 


Acute Diseases 

Infections 4 

Pneumoni is 5 

9 

Chronic Diseases 

Cardior ascular disease 3 

Tuberculosis 7 

Sj philis (ii ith cardior asculnr disease) 4 

Carcinoma 3 

Sarcoma 1 

Senile -neaLness after fracture (age of patient, 83) 1 

Amj otropliic lateral sclerosis 1 


20 


20 


glands” came was 49 yeais The glands weie ref ei able also to the sexes 
in proportions con esponding with the pi opoi tionate distiibution of the 
total number of cases to each sex male 36, female 12 

The disappointing lesults of the attempt to correlate these “noimal” 
thyroid glands with the causes of death aie shown in table 3 

Twenty-nine thyioid glands showed the stiucture to be divided 
into lobules by distinct and sometimes coaise fibrillar paititions Oui 
attempt to correlate these with the vaiious gioups was slightly more 
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successful It IS true this condition was obseived in patients vaiying 
fiom 1 yeai to S3 years of age, but the average age Avas SO yeais, and 
only scA^en persons Avere less than 40 yeais old, tAA'’ent}'--two being over 
40 Of these, eighteen weie males and elcA^en Aveie females Nineteen 
Aveie white peisons and ten black The con elation of these thyroid 
glands AAuth the causes of death is set foith m table 4 

Unlike the appaiently normal thyioid glands, tAvo thuds of the cases 
in Avhich fibiillai paititions occuiied AA^eie definitely in the group of 
chionic diseases, though the classification AA'as difficult, as one of the 
jiatients included in the gioup of those with chronic tubeiculosis died of 
erysipelas, an acute infection, and one m the gioup of patients AAuth 
bi onchopneumonia, a person Avith a long-standing case of hemiplegia, 
may haA'^e had both syphilis and cai dioA'^asculai disease 

Significance of Vauofions m the Appeal ance of the Colloid — Under 
the micioscope, the colloid Avas giA'^en caieful attention, and Av^as found 
to present a gi eater vaiiation m appeal ance than AA'^as expected The 
tissues Aveie grouped, Avith lespect to the appeal ance of the colloid, as 
follOAVS 

1 The colloid in all the alveoli appeared to be uni form in substance 

2 It differed in density ( ’ color) m different alveoli 

3 It Avas dense (dark colored) in occasional alveoli 

4 Some of the colloid collections AA'ere laminated 

0 

5 The colloid Avas noticeably vacuolated 

6 Many of the colloid collections contained large vacuoles 

7 Many of the colloid collections contained great numbers of small vacuoles 

8 The colloid appeared to be melting aAvay at the edges of the collections 

Each group Avas sepaiately gone OA’^er with refeience to age, sex, 
lace and morbid conditions, as put down heietofoie, but in not one 
could the peculiar appearance of the colloid be made to correspond Avith 
any gn^en clinical condition As nothing came of these attempts, it 
seems unieasonable to buiden the readei Avith fuithei details and 
tabulations 

Significance of Vauations in Alveolai Space — Theie lemained the 
investigation of the size of the alveoli At first, with the eye as guide, 
the sections Aveie grouped according to the following scheme 

1 The alveolar spaces contained no colloid substance 

2 They contained little colloid 

3 They contained unequal quantities of colloid 

4 The size of the alveolar spaces and the quantity of colloid that they contained 
Avere fairly uniform m the same lobules, though they varied in different lobules 

5 The alveoli contained an apparent excess of colloid 

6 There were occasional small colloid cysts 
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As the sections were first gone over, it seemed easy to refer each to one or 
the other of these groups, but later, when section was compared with section, it 
was necessary to reassign manj' of them, and still later to make further changes, 
until It seemed that, except for groups 1 and 6, a satisfactory arrangement could 
never be made unless a method of measuring the alveoli could be adopted 

It was then decided to make camera lucida tracings of representative fields of 
a section of each gland, m the hope that, by comparing these, some accurate group- 
ing could be effected, but this also proved unsatisfactory Ihe tracings outlined 
the aheolar lumina, which almost invaiiably were filled or partly filled with 
colloid It was obvious that the glands with many closely set alveoli contained 
a much greater proportionate volume of glandular space and colloid than did those 
with fewer and more wudely separated alveoli It also seemed probable that the 
acerage size of the alveoli varied much from gland to gland, although the frequent 
great variation m size w'lthin individual glands made the visual estimation of this 
uncertain The study of these tracings next suggested that the measurement of 
the alveolar space as traced might make possible an interpretation of these varia- 
tions Thinking of the thy roid gland as a porous body containing many epithelium- 
lined spaces (the alveoli), w'e perceived that if w'c could determine the average size 
of the alveoli m a given portion of each gland, we could then calculate the propor- 
tion of each gland represented by^ the colloid-filled lumina — a sort of “index of 
porosity ” Such measurements w'ould be indicative of the relative amounts of 
colloid contained in the respective glands These amounts ob\ lously varied greatly 
If values could be obtained, one could then decide whether this variation was 
correlated w'lth age or w'lth clinical pathologic groups The most accurate method 
of arriving at such values w'ould be by serial sections and reconstruction This 
method, however, because of the tremendous amount of labor that it required, was 
out of the question After careful consideration, w'e decided that an estimation of 
the percentage of alveolar area as seen wuthin the tracings of the alveolar outlines 
in a given area of each gland would give an index of the proportion of alveolar 
lumen to total gland Such a procedure would simply express in a numerical scale 
the variations in the microscopic sections and tracings, wdiich w'ere so obvious to 
the eye but so difficult to evaluate by the eye alone 

The following procedure was adopted Camera lucida tracings from sections 
of each gland w'ere carefully made, the pencil’s point following the epithelial lining 
of the alveoli These tracings were made at a standard magnification of 63 5 
diameters Each tracing was of a measured area— usually 20 square inches, which 
corresponded to an area of ^ooo square inch of a microscopic section In cases in 
which the picture was not uniform through the section, several or larger areas 
were traced to insure a representative picture This gave us tracings of a mea- 
sured representative area of each gland, showing the outline of the lumen of every 
alveolus in this area The surface area of each alveolar space in these tracings 
was measured The total area of each field being known, it was possible, by taking 
the sum of all the alveolar areas in each field and comparing this with the total 
area of the field, to determine the relative percentage of alveolar space and the 
relative percentage of intervening tissue The average size of the alveoli was also 
determined for each gland by counting the number of alveoli and dividing the total 
alveolar space by this number 

The method of measurement was by superimposing paper, ruled to Yioo square 
inch, on a tracing and counting the little squares within each alveolar outline 
Such squares as were cut by the margins were counted if half or more fell within 
the outline Before the adoption of this method, an attempt was made to measure 
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the areas within the alveolar outlines by use of a planimeter, but many were so 
small that accurate measurement could not be made with the available instruments 
The results were not reduced to scale, because the purpose was not to determine 
absolute values but to obtain comparable values The following is an example of 
the data obtained m the measurement of one gland m this way 


Total area traced 

23 46 

sq 

in 

Number of complete alveoli 

188 



Number of incomplete alveoli (those cut by the margin 

of 



the tracing 

24 



Sum of areas of complete alveoli 

6 60 

sq 

in 

Sum of areas of incomplete alveoli 

0 82 

sq 

in 

Total alveolar area (or “open space”) 

7 42 

sq 

111 

Percentage of alveolar open space 

31 7 



Percentage of intervening tissue 

68 3 



Average size of aheoh 

0 04 

sq 

111 


Several comments should be made at this point concerning the data thus 
obtained First, serial sections were not made in any cases, three or four sections 
being the most studied from any one gland, and all these being cut from one block 
of tissue We cannot, therefore, determine mathematically the reliability of the 
data nor prove that the sections and tracings uere representative The sections, 
however, were taken from corresponding portions of the various glands, and trac- 
ings sufficientlj large to be representative of each were made and measured We 
believe that, granting a fairly large error, the data arc sufficiently reliable to form 
the basis of the comparisons that follow Secondlv, it is well to recall just what 
was measured and what is meant by “alveolar space” or “alveolar open space ” It 
was that area included within the traced alveolar outlines made by following the 
inner margin of the lining epithelium In the tracings, only alveoli wuth definite 
lumina appeared Empty alveoli without appreciable lumma w^ere not traced or 
measured This means that the intervening tissue w’as not ahvays stroma, but 
included small emptv alveoli, when present This is w'ell illustrated by the data on 
a gland from a 2 davs old, probably premature, infant The microscopic picture 
was that of a fetal thjroid gland without anv alveoli containing colloid, and little 
connective tissue stroma The alveolar open space w'as zero, the average size of 
the alveoli w'as zero, and the intervening tissue was 100 per cent These data also 
show that the average size of the alveoli was based on those with definite lumma, 
almost invariably containing colloid 

Camera lucida tracings from 100 of the thyroid glands discussed in this paper 
were made and measured For each gland, twm values w^ere finally calculated (1) 
the percentage of alveolar open space, and (2) the average size of the alveoli 

The data obtained by measurement of the alveolai space are given 
in table 5 The fiist value is, as has been explained, an index of the 
glandular space This factor would seem to be of importance, because 
It IS known that the colloid stoies iodine For this leason, and because 
the A^altie of this factoi showed such wide variations (fiom 0 8 to 92 
per cent), we thought that it might be con elated with age oi with 
pathologic conditions found at autopsy 



Table 5— The Pciccntagc of ihc Ahcolat Space and the Ave)age S^zes of the 
Alveoh of riiviotd Glands Taken fiom Etghty-Thiec Patients at Aiitopiy 


> umber 

Age, ‘Uicolnr Sn lee, 
I'e irs per Cent 

\3crnge 

Size* 

^ umber 

Ago, 

years 

Ah colar Space, 
per Cent 

yrenge 

Size* 

1 

2 days 

00 

00 

51 

30 

54 4 

98 

> 

1 mo 

43 8 

54 

52 

50 

28 G 

24 

3 

5 

23 0 

1 7 

53 

53 

25 8 

59 

4 

0 

32 1 

20 

34 

53 

20 0 

1 7 


11 

43 2 

32 

55 

54 

31 7 

4 0 

6 

12 

32 3 

4 5 

50 

54 

54 9 

88 


17 

39 7 

70 

57 

54 

34 7 

5 0 

S 

20 

01 0 

S3 

58 

55 

21 0 

20 

9 

20 

771 

21 4 

59 

55 

54 S 

3 4 

10 

22 

20 4 

80 

00 

5C 

52 0 

5 0 

11 

22 

45 0 

0 3 

01 

57 

27 8 

30 

12 

23 

52 4 

11 0 

02 

58 

OS 8 

92 

13 

24 

47 0 

34 

03 

58 

34 3 

20 

14 

24 

31 4 

2 2 

04 

58 

GOG 

13 2 

15 

25 

48 1 

0 0 

05 

00 

24 0 

91 

10 

20 

40 4 

11 0 

00 

00 

24 3 

2 2 

17 

27 

74 2 

43 0 

07 

00 

54 3 

7 4 

IS 

27 

59 7 

0 9 

OS 

00 

45 7 

1 t 

19 

27 

617 

5 4 

09 

02 

10 8 

30 

20 

28 

40 0 

4 2 

70 

03 

52 0 

4 0 

21 

30 

42 3 

30 

71 

03 

48 2 

31 

22 

32 

391 

5 0 

72 

04 

39 0 

14 0 

23 

33 

31 7 

38 

73 

01 

41 3 

4 2 

24 

35 

039 

91 

74 

05 

35 5 

4 0 

25 

37 

19 4 

1 8 

75 

05 

44 3 

51 

20 

38 

53 0 

03 

70 

05 

00 5 

99 

27 

38 

57 7 

90 

77 

03 

35 9 

31 

28 

38 

293 

39 

7^ 

00 

35 5 

0 5 

29 

SS 

28 8 

4 0 

79 

08 

58 2 

4 2 

30 

39 

328 

22 

SO 

08 

401 

4 0 

31 

40 

70 9 

89 

SI 

08 

13 2 

1 3 

32 

41 

33 2 

5 G 

82 

09 

49 5 

03 

33 

42 

20 4 

3 4 

83 

70 

35 5 

43 

34 

42 

30 7 

90 

84 

70 

54 8 

12 7 

33 

42 

73 5 

20 8 

85 

70 

23 8 

11 

30 

44 

55 9 

10 7 

so 

71 

30 3 

58 

37 

44 

331 

3 7 

87 

72 

418 

6 0 

38 

44 

17 0 

28 

8s 

72 

37 3 

4 0 

39 

45 

25 0 

22 

89 

72 

47 0 

04 

40 

47 

51 8 

10 3 

90 

73 

39 0 

4 1 

41 

47 

33 9 

40 

91 

73 

52 0 

12 0 

42 

47 

40 3 

0 0 

92 

74 

43 2 

00 

43 

48 

57 0 

55 

93 

74 

52 0 

30 

44 

49 

12 9 

2 0 

94 

75 

533 

10 5 

45 

49 

63 9 

82 

95 

77 

009 

04 

40 

49 

45 5 

71 

90 

77 

330 

03 

47 

49 

46 9 

21 

97 

77 

29 7 

70 

4S 

49 

519 

5 5 

98 

78 

29 0 

50 

49 

50 

032 

10 3 

99 

78 

47 0 

SO 

50 

50 

92 0 

75 0 

100 

S3 

34 3 

40 


* In hundredths of a square inch 


In order to deteimine the piesence or absence of any coii elation 
between alveolar open space and age or disease, the data were analyzed 
according to the following rules 

1 Determine the arithmetical mean for the whole senes of 100 cases (the 
“senes mean”) 

2 Determine the arithmetical mean of each of the groups (age groups, by 
decades, and disease groups) 

3 Adopt the series mean from step 1 as the normal standard for comparison 
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4 Determine the difference between each group mean and the senes mean 

5 Calculate a significant difference for P = 0 05 in each comparison, follow'ing 
Fisher s method,^ by the formula 

Significant difference = — X t 

\ 111 + n2 — 2 

/ ni X H; 

Vlll + 11; 

when — fdi" = the sum of the squares of the deviations of the first series , 

?d. = the sum of the squares of the deviations of the second senes , 

111 = number of observations in first series , 

n- = number of observations in second series and 

t=: factor from Fisher’s table IV for P = 005 

6 Compare the “significant difference” as determined thus with the observed 
difference to estimate its probable significance 

The calculation in step 5 gnes the magnitude of a difference that is 
95 per cent piobable (P = 0 05), that is, a difference of such a size as 
would occur by chance only once in twenty trials This degree of 
probability is usually adopted as the limit of significance Theiefore, 
if a gnen observed diffeience is less than this calculated significant dif- 
ference, it IS not regarded as significant, but if it is equal to or gieatei 
than this figuie, it is consideied significant In estimating the sig- 
nificance of the diffeiences, the standard or probable eirors of these 
differences could ha\e been used, but it was thought that Fishei’s 
method was more suitable because of the small number of observations 

In table 6, the mean percentage values for the alveolar open space 
foi each decade aie compaied with the series mean (43 3 pei cent) In 
the fourth column, the obseived diffeiences are given By simple inspec- 
tion of these, it was seen that, except for the first three decades, the 
differences were small It appealed fiom superficial examination that, 
m the first decade, the mean value of the alveolai open space was 
decidedly less than the mean for the whole span of life In the second 
decade, this value seemed to use above the average and then to fall 
through the thud decade to a level approximately equal to the series 
mean for the lemainder of life Howevei, when these observed differ- 
ences were compaied with the calculated significant differences, it was 
seen that only in the case of the first decade did the observed difference 
equal oi exceed the significant difference For this decade there weie 
only four glands, one of which (that of an infant, aged 2 days) gave a 
value of zeio In so small a senes, this one value had an undue weight 
on the mean Also, the case was questioned because of the probable 
piematurity of the infant With this doubtful case omitted, the mean 
for this decade was 33 1, giving a difference from the series mean of 

1 Fisher, R A Statistical Method for Research Workers, London, Oliver 
& Boyd, 1925, p 109 
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10 2 On lecalculation, the significant difference of 181 was obtained 
It was theiefoie evident, fioin table 6 and the considerations set foith, 
that oil! figures failed to show any significant vaiiation of alveolar open 
space with relation to age The readei will undoubtedly note that in 
the tables compaiatively few cases aie gnen for the eaily decades The 
th}roid glands were collected fiom loutine autopsies, without legard to 
age, because the investigation of vaiiations in the thyioid gland with 
lefeience to age was not the primaiy object of the study 


Table 6 — Mean Pet ccntagc<; of the Alveolai Open Space iit Thyiotd Glands 
Gioupcd zvith Ref Cl cnee to the Ages of the Patients fiom Whose Bodies 
the Glands IVcie Taken at Autopsy 






Significant 




Di (Terence 

Dillerencc 


^un 1 ber of 


from Series 

F = 005 

Groups 

Cases 

Moan 

Mean 

(after Fisher) 

Whole scries 

100 

43 3 



Decade 





Tirst 

4 


+17 8 

ICl 

Second 

5 

ws 

—113 

14 1 

Third 

12 

48 5 

— 32 

93 

Fourth 

10 

42 7 

+ 00 

10 4 

Fifth 

21 

45 7 

— 24 

7 7 

Sixth 

IG 

40 4 

+ 29 

8 5 

Set enth 

17 

414 

- 1 9 

b 5 

eighth 

13 

42 5 

0 8 

83 


Table 7 — Mean Peiccntagcs of the Alveolai Open Space in Thyioid Glands 
Gioupcd zvith Rcfciencc to the Diseases of the Patients fiom Whose Bodies 
the Glands IVcie Taken at Autopsy 



Groups 

Kumber of 
Cases 

Mean 

DIlTerence 
from Senes 
Mean 

Significant 
Difference 
F=:0 03 
(after Fisher) 

I 

Tuberculosis 

18 

40 4 

+ 29 

80 

2 

Oardiovascnlar disease 

Jl 

43 2 

— 1 9 

0 4 

3 

Acute infection 

15 

15 9 

— 20 

S 5 

4 

Eapid deaths from other causes 

5 

33 3 

+10 0 

14 C 

5 

Tumors 

17 

45 G 

— 23 

8 7 

6 

Chronic nontuberculous infection 

4 

51 S 

— 85 

15 3 

7 

Chronic Masting diseases 

C 

41 G 

+ 1 7 

10 4 

S 

Syphilis 

10 

418 

+ 15 

10 3 

9 

Bronchopneumonia 

29 

41 9 

+ 14 

GG 


In table 7, the mean percentages of alveolar open space for the 
disease gioups are compared with the senes mean Here the differ- 
ences between the gioup means and the senes mean were small, except 
in groups 4 and 6 However, even in these gioups, the obseived dif- 
feiences (column 4) weie much smaller than the calculated significant 
difterences (column 5) The percentage of alveolar open space obvi- 
ously was not correlated with the disease groups given Fui ther analj^sis 
of the larger groups by subdivision into decades, as was done foi the 
whole series, failed to show any variation with age within these groups 
The analysis of oui data to this point failed to reveal any significant 
vanation in percentage of alveolai open space in i elation to acre oi 
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pathologic condition As a fiiither check, the 100 cases of the senes 
were grouped in a frequency table according to percentage of alveolar 
open space, an inter\al of 10 and the midrange values of 5, 15, 25, etc, 
being used The results aie shorvn in table 8 Eighty-eight of the 
glands fell in the gioups from 25 to 65, inclusive In the third column 
of the table, the average ages foi these gioups are given They all fell 
in a range of five yeais The average age for the whole senes was 


Table 8 — T/ic Avoagc Ages fo) Diffctcnt Pa centages of Alveola? Open Space 


Percentage Alveolar Open Space 
jUidrange Values 

Number of Cases 

U erage Age, Years 

5 

9 


I'j 

5 


25 

IG 

4/4 

35 

21 

51 5 

45 

21 

47 5 

55 

21 

51 4 

6) 

9 

521 

75 

t 

£5 

0 


95 

1 



Table 9 — The Avciage Sice of the Alveoli in Thxioid Glands Gioupcd with 
Ref ei cnee to the Age and the Diseases of the Patients fioin Whose Bodies 
the Glands Wctc Taken at Autopiy 



Number 




(B) Probable 



of 


Piobnble 

(A) 

Frror of 


Group 

Cases 

Mean 

Error 

DilTercnec Difference 

A -B 

Whole series 

100 

71 

1 3 




First decade 

4 

23 

1 S 

4 S 

31 

1 5 

Second decade 

5 

S9 

29 

1 8 

31 

06 

Ihird decade 

12 

93 

2 > 

22 

27 

08 

Fourth decade 

10 

5 5 

1 7 

1 G 

20 

08 

Fifth decade 

21 

10 3 

1 9 

32 

O O 

1 5 

Sixth decade 

IG 

5 5 

1 C 

1 C 

20 

08 

Seventh decade 

17 

53 

1 G 

18 

20 

09 

Eighth decade 

15 

03 

1 3 

08 

1 C 

05 

Tuberculosis 

IS 

50 

2 5 

2 1 

27 

08 

Cardiol ascular renal disease 

31 

G2 

2-2 

09 

20 

05 

Acute infection 

15 

93 

25 

2_2 

27 

08 

Rapid deaths 

5 

52 

26 

i 9 

28 

07 

Tumors 

17 

10 9 

20 

38 

23 

17 

Chrome nontuberculous infection 

4 

52 

53 

1 9 

54 

04 

Chrome v asting diseases 

6 

4 9 

1 4 

32 

1 8 

1 8 

Siphihs 

10 

7 3 

1 7 

02 

20 

01 

Bronchopneumonia 

29 

75 

1 9 

04 


0 ^ 


47 8 years, which is close to all the gioup values This was added 
evidence of the lack of a correlation between percentage of alveolar 
open space and age 

The determination of the relative sizes of the alveoli also proved to 
be of no significance The variations in size within each gland lesulted 
in large errors for the mean values These enors in conjunction with 
those of the group and series means lobbed the results of all significance 
Table 9 gives the mean alveolar sizes for the series and the groups, bv 
decades and diseases The means and the probable errors of the means 
(calculated as 067 of the standard deviations) are given in columns 3 
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and 4 The observed difteiences from the senes mean aie shown m 
column 5 with the piobable eiiors of the ditfeiences m column 6 In no 
case did the obseived difteience between the senes mean and a gioup 
mean equal twice the probable enoi of the difteience This is shown 
m the last column, the figuies of which were obtained by dividing the 
obseived difteiences by the piobable enors of these difteiences This 
indicates a lack of significance in the difteiences measuied by a less 
exacting standard than that used in ti eating the percentage of alveolai 
open space Fishei’s method, which nould seive only to emphasize 
this lack of significance, was not applied to these data because it would 
have been a needless expenditure of time to do so 

CONCLUSIOKS 

A prelimmaiy study of 100 th>ioid glands was made foi the pui- 
pose of detei mining whethei vaiiations in then histologic appeal - 
ances could be referied to age, sex, coloi oi disease in the peisons from 
whom they weie obtained 

Color vaiiations in the blocks of fixed tissue weie marked, as was 
also the ease oi difficulty with which they could be cut, but none of 
these characteristics could be con elated with the clinical conditions of 
the patients fiom whom the tissues came 

The “textbook” appearance was shown by sections of forty-seien 
of the glands Although it was expected that they would have come 
from the bodies of patients of about the same age who died of similai 
diseases, they weie found to be from bodies of patients of all ages and 
of a variety of inoibid states 

Twenty-nine glands showed connectne tissue tiabeculation Of 
these, twenty came fiom l^odies of patients who had died of chionic 
diseases and only nine fiom the bodies of those who had died of acute 
diseases 

Nunieious vaiiations in the appearance and condition of the colloid 
were studied, but not one could be found to coiiespond with any 
pathologic condition of the patient 

A method was devised by which it was possible to measuie the 
alveolai space, both on the aveiage and in the aggiegate, but a statistical 
analysis of the data so obtained failed to show any coi relation with 
age 01 disease gioups 

As the study of 100 cases by these vaiious means showed nothing, 
It was not consideied woith while to continue the reseaich 

The lesults indicate that, with the single exception that chionic dis- 
ease of the patient fiequently leads to tiabeculation, the giossei histol- 
ogic variations of the thyioid gland in man do not affoid any infoima- 
tion with lespect to the age, the sex, the coloi oi the moibid condition 
of the patient 



TPIE BLOOD PLATELETS IN TYPHUS FEVER *= 

HOBART A REIMANN, MD 
GEORGE Y C LU, MD 

AND 

C S YANG, MD 

PEKING, china 

There is at present an unceitaint}’^ regarding the form of the virus 
of typhus fever in the blood stream, but strong evidence exists that the 
viius IS represented by Rickettsia piozvaacki Since the iickettsiae 
associated with heaitwater disease ^ and Rocky Mountain spotted fever - 
have been demonstiated fiee in the blood stream, it is leasonable to sup- 
pose that Rickettsia piozvaceki ma}'’ be similaily distnbuted Howevei, 
from the results of eail}^ experimental studies on typhus fever, it was 
believed that the viius was intimately associated with the circulating 
blood cells, eithei the leukocytes or the platelets 

The observations of seveial investigatoi s indicated that the virus 
of typhus fever was closely associated with the blood platelets Kusama,® 
in 1919, was led to this conclusion by the fact that the platelets obtained 
from the blood of a monkey suffering fiom experimental typhus fever 
induced typhus fevei when injected into a normal monkey, but that the 
supernatant plasma from the same sample of blood failed to do so 
To demonstiate that the viuis was actually contained in the platelets 
and not merely simultaneously sedimented by viitue of a similar specific 
gravity, he ground the platelets with the powdei of a filter candle 
Aftei half an houi’s centrifugation, following this pioceduie, it was 
found that the supernatant fluid induced typhus fevei in monkeys 
Kusama concluded from this expeiiment that the virus was present in 
the platelets and was hbeiated by the piocess of giinding 

Segal ° and Arkwright and Bacot ” concni red in the opinion that 
the virus of typhus fever is intimately connected with the blood platelets, 
and that a high concentration of the virus can be leahzed in the platelet 
sediment by the centiifugation of citiated blood 

Submitted for publication, Oct 17, 1928 

From the Department of Medicine, Peking- Union Medical College 
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THE PLATELETS IN TYPHUS FEVER 

Reports of the behavior of the blood platelets dunng typhus fever 
are scarce It therefore seemed of A^alue to make a senes of obser- 
vations on patients with typhus fever to asceitam whethei the platelets 
lespond in the usual way to an acute febiile disease or m a manner 
peculiar to typhus fevei The present paper states the lesults of obser- 
vations on the fluctuation of the number of the platelets during typhus 
fever Experimental studies regaiding the lelationship between the 
platelets and the virus of typhus fever are also described 

Method — The platelets were counted by the direct method A modification of 
Thomsen’s technic, described in detail elsewhere,’ was used Brieflj', the method 
comprised the following procedures Blood was drawn from a vein into a small 
syringe containing citrate solution The citrated blood was allowed to sediment 
The sedimentation permitted the red cells to settle, while the platelets remained 
m homogeneous suspension m the supernatant plasma The platelet suspension 
was then suitably diluted with physiologic sodium chloride solution containing a 
trace of formaldehyde , it was then placed on the hemocj tometer slide and counted 
By calculation, the number of platelets per cubic millimeter of blood could be 
reliably estimated Normal human blood, according to this method, contained 
approximately 350,000 platelets per cubic millimeter 

Platelet Counts — ^The clinical material used in this study was obtained at the 
time of an outbreak of an epidemic of tjphus fever among Chinese military 
prisoners during the winter of 1928 Thirteen patients were studied Their cases 
w'ere uncomplicated and of moderate severity It was not always possible to ascertain 
precisely the date of onset of the disease in each case , most of the patients, 
however, came under observation on about the fifth day of the illness The 
average duration of the febrile period was fifteen days Platelet counts were made, 
as a rule, every other day duiing the early period and at longer intervals during 
convalescence 

The curves made by charting the various platelet counts ivere, in most cases, 
similar m form As in other acute febrile diseases of comparatively short dura- 
tion, a thrombopenia occurred during the febrile period, followed, during con- 
valescence, by a rise toward the normal level In three cases, the number exceeded 
the normal level, that is, a transient thrombocytosis occurred Chart 1 show^s an 
example of this type of curve 

The thrombopenia was usually more pronounced and the subsequent increase 
m the number during convalescence was markedly delayed in typhus fever in 
contrast with the behavior of the platelets during lobar pneumonia’ In five 
patients, the number never attained the normal level dunng observ'ation over a 
period of from twenty-six to thirty-seven days In five, after the number had 
increased slightly following the initial thrombopenia, it again fell to a level of 
about 200,000, at which it remained until the patients left the hospital A curve 
of this nature is illustrated in chart 2 An unexplained peculiarity was observed 
m nearly all the cases and is illustrated m charts 1 and 2 It was the tendency 
toward a second phase of thrombopenia following the initial increase in number 

The lowest count observed, 8,000 per cubic millimeter, occurred in a patient 
on the seventh day of the disease In this instance, the platelet suspension (after 

7 Reimann, HA J Exper Med 40 553, 1924 
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sedimentation of the blood) was placed directly on the slide, without dilution, 
and the platelets counted In this patient, the number subsequently increased 
slowly and reached only 168,000 per cubic millimeter on the twenty-first day of 
convalescence 

Comment — In geneiaJ, it way be stated that contiaiy to the obsei- 
vations made by Pletnew,® no distinct relationship between the seventy 



Chart 1 — The blood platelet curve in a case of t>phus fever, showing thrombo- 
penia in the febrile period and a transient thrombocytosis during convalescence 
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Chart 2 — The blood platelet curve in a case of tjphus fever The curve shows 
a prolonged thrombopenia 

of the illness and the degiee of the thiombopenia was lecognized 
Neithei did there seem to be any association between the piesence and 
the severity of the exanthem and the number of the platelets Epistaxis 
and a tendency to bleed fiom the gums was obseived only in the patient 
showing the extremely low count 


8 Pletnew^ D Ztschr f klin Med 93 285, 1922 
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THE RELATIONSHIP BETWEEN THE VIRUS AND THE PLATELETS 

An experimental study was made to deteimine whether oi not the 
virus (Rickctfsw p)oivazeki) was free m the blood stream or contained 
m the platelets Blood from patients with typhus fever and fiom 
experimentally infected guinea-pigs was used 

Methods — A stock strain of the virus of typhus fever in animals ivas started 
by the injection of 5 cc of patients’ blood, taken on the eleventh day of illness, 
into the peritoneal cavity of a gumea-piff Thereafter, for propagating the virus, 
the method of Weil and Breinl ° was adopted Briefly, the technic was as follows 
From five to ten days after inoculation with the typhus fever virus, the guinea- 
pigs developed a typical fever, which lasted from seven to nine days On the 
fourth day of the fever, an animal was killed, and the brain was removed 
aseptically and emulsified in 20 cc of physiologic solution of sodium chloride, 1 
cc of this emulsion was used for further inoculation All animals were inoculated 
intraperitoneally On several occasions during the passages of the virus, sec- 
tions were made of a portion of the brain used for the transfer, and the char- 
acteristic histologic lesions of typhus fever were found Tests of immunity to 
verify the specificity of the fever were also made in those cases in which this 
procedure was indicated, bj*^ allowing a period of at least two months to elapse 
from the time the animal recovered from the first fever before reinoculating it 
with known typhus virus The animal was considered immune if fever failed to 
develop within thirty days after the reinoculation 

Platelets from human blood were obtained by running from 20 to SO cc of 
blood into an equal amount of a 10 per cent solution of sodium citrate in physiologic 
sodium chloride solution The mixture was centrifugated at slow speed for ten 
minutes The erythrocytes and leukocytes thus formed a sediment, leaving the 
platelets in suspension in the supernatant plasma The platelet suspension was then 
centrifugated at 3,300 revolutions per minute for one hour The clear supernatant 
fluid was removed, and the platelets were resuspended in a small amount of 
physiologic sodium chloride solution A sediment of cells was not obtained by 
further centrifugation of the clear plasma 

Platelets were obtained from guinea-pigs in a similar manner The blood was 
withdrawn from the heart and immediately mixed with the citrate solution 

Evpenments with Human Blood — Blood specimens from thirteen patients 
were treated in the manner described As a rule, 50 cc was withdrawn, and the 
platelets obtained from this amount was resuspended m 1 cc of physiologic solu- 
tion of sodium chloride Portions of this suspension and 10 cc amounts of the 
diluted clear plasma were then injected, respectively, into guinea-pigs m two sepa- 
rate senes Several of the animals receiving the plasma died shortly after the 
injections 

Of the ten animals surviving the injection of the plasma, seven showed the 
characteristic typhus fever reaction, and proved immune to subsequent reinoculation 
The remaining three animals failed to develop fever following the injection of the 
plasma, but after reinjection of known virus two months later, they developed 
typhus fever 

All but two of the thirteen guinea-pigs inoculated with the platelets developed 
typical typhus fever One of the two died before the reinoculation, the other 
developed typical typhus fever after reinoculation with virus from the brain three 
months later Apparently, the percentage of animals successfully infected was 
about the same whether the platelets or the clear cell-free plasma was used 


9 Weil, E , and Breinl, F J Infect Dis 33 60, 1923 
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Another experiment was then made by allowing 10 cc of blood from a patient 
with typhus fever to clot and then separating the serum by centrifugation at high 
speed for twenty minutes The clear cell-free serum was divided into three 1 5 cc 
lots, and these were injected mtraperitoneally into three guinea-pigs Two of the 
three animals developed typical typhus fever ten days later The third was 
apparently not infected 

Comment — The expeiiments with human blood indicate that the 
virus of typhus fever exists free in the plasma and is not necessarily 
associated with the formed elements of the blood 

Expoiments with Gmnea-Pig Blood — The methods employed in the experi- 
ments with human blood were used Blood to the amount of 20 cc was obtained 
from a large gumea-pig on the fourth day of experimental typhus fever One 
half of the blood was received into an equal amount of citrate solution, and cen- 
trifugated as usual, so that the platelets were suspended in the supernatant plasma 
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Chart 3 — ^The temperature reactions of two groups of guinea-pigs one of 
which had received injections of platelet-rich tj'phus fever plasma and the other, 
injections of platelet-free serum Typhus fever of similar severitj was induced 
in each group t indicates death 

The other half of the blood was allowed to clot Three normal guinea-pigs were 
mocqlated with 0 5 cc , 1 cc and 3 cc of the platelet-plasma suspension, respec- 
tively, and three were inoculated with corresponding amounts of the platelet-free 
serum derived from the same sample of blood The results are shown in chart 3 

Comment — It is evident from the reactions of the animals that both 
the platelet-nch plasma and the platelet-free serum induced typhus fever 
of similar severity 

SUMMARY AND CONCLUSION 

From the results of obseivations and expeiiments in this study, 
evidence is presented against the view that the blood platelets contain 
the virus of typhus fever or that the two factois are closely associated 
The fluctuation in the number of blood platelets in patients during 
typhus fevei, though similar to that observed in othei febrile diseases. 
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IS somewhat peculiar as compared with the changes usually observed 
in other acute febrile diseases The thrombopenia is usually more pro- 
nounced, the subsequent return to the normal number is retarded and 
a tendency to a secondary thrombopenia usually occurs This unusual 
behavior may be attributed to two factors 1 Typhus fever is usually 
of longer duration than some of the diseases m which the platelet count 
has been followed (e g , lobar pneumonia) 2 The lesions of the 
disease chiefly affect the blood vessels It can scarcely be admitted that 
the variations in the numbei of platelets during typhus fever indi- 
cate any connection between the platelets and the virus of the disease 

Experimentally, the platelet-f i ee plasma and seium produced typical 
typhus fevei reactions in guinea-pigs about as legularly as did the 
platelet suspension The specificity of the reactions was lepeatedly veri- 
fied by tests foi immunity, by transference of the disease to fresh 
animals and by examination of sections of the brain Fiom these 
observations, it would seem that the virus exists fiee m the blood stieam, 
although attempts to demonstrate Rickettsia p) owa^eki in this study by 
staining weie not successful It is possible that a similar specific 
giavity of the platelets and the virus may account foi the concentration 
of the virus in the sediment of platelets aftei centrifugation, which 
several observeis have leported 

We conclude, therefore, that an association does not exist between 
the blood platelets and the viius of typhus fevei and that the latter 
exists fiee in the blood stieam 



EXPERIMENTAL STUDIES ON THE RETICULO- 
ENDOTHELIAL SYSTEM 

IV EriECT OF HORMONES ON THE ELIMINATION OF BILIRUBIN ’ 

M A GOLDZIEHER, MD 

AND 

M LURIE, M D 

BROOKLYN 

The Avoik of Mann and Magath ^ and others has drawn attention to 
the role of the reticulo-endothehal cells in the jii oduction of bilirubin On 
the other hand, Melchior, Rosenthal and then co-woikers " still maintain 
that the mam oigan in the production of bilirubin is the livei They 
do not exclude, however, the leticulo-endothelial cells from the ele- 
ments which are capable of tiansforming hemoglobin derivatives into bile 
pigment 

Experimental work in oui laboiator}^® has shown that the function 
of the reticulo-endothehal cells can be stimulated by hoiinones Otheis 
(Leites and Riabov^ and Jafte ®) have confirmed this fact 

The following studies have been made to determine whether the 
elimination of bilirubin can be influenced by various hormones if the 
latter are given simultaneously with the injection of bilirubin 

Blood serum was obtained bv centrifugation and a double volume 
of acetone was added After a second centiifugation a clear solution 
was obtained, which was a faint yellow This solution was compaied 
colonmetncally with a standard solution of potassium bichromate 

EXPERIMENTAL DATA, 

Experiments on rabbits showed that there is only a small amount 
of bilirubin present in the blood noimally, and as there is little, if any, 
variation m this amount it was decided to disiegard the physiologic 
bilirubin of the blood serum in the experiments 

One centigram of puie bilirubin dissolved in slightly alkaline watei 
was injected into the vein of an eai, and blood was examined with the 

Submitted for publication, Nov 19, 1928 

■■ From the Department of Laboratories, United Israel Zion Hospital, Brooklyn 

1 Mann and Magatli Tr Sec Path S. Ph>siol, A M A , p 29, 1921 

2 Melchior, Rosenthal and Licht Arch f evper Path u Pharmakol 4 28, 
1022, Klin Wchnschr 1 2265, 1922 

3 Goldzieher, M A , and Hirschhorn L Reticulo-Endothehal System 
Influence of Hormones, Arch Path & Lab Med 4 958 (Dec ) 1927 

4 Leites, S , and Riabov, A Ztschr f d ges exper Med 59 709, 1928 

5 Jaffe Ztschr f d ges exper Med 62 538, 1928 
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coloiimeter at intervals The concentration of the bilirubin in the blood 
was figured in the following mannei 

Because of the size of oui animals, the quantity of blood in a labbit 
was put at ICX) cc , in confoimity with the geneially accepted data Thus, 
1 eg of injected bilirubin was diluted 10,000 times The addition of a 
double volume of acetone to the serum laised the dilution to 1 30,000 
Repeated experiments on ten animals showed that the rate of elim- 
ination of the bilirubin injected remained the same in the same animal 
Variations wei e negligible and ranged f i om 0 to 6 per cent On the othei 
hand, if the time of elimination m the diiherent animals was compared, 
considerable variations could be established Fifteen minutes after the 
injection the bilirubin was either entiiely eliminated oi only a small 
part was retained in some animals In other animals, if the test was also 
made after fifteen minutes, fiom 15 to 25 pei cent was found to be 
still present, and in a thud group the retention at the end of fifteen 
minutes was still from 50 to 60 per cent of the quantity injected In the 
latei stages, the bilirubin disappeaied gradually from the blood of all 
the animals and in two or three hours even the slowly eliminating ani- 
mals were practically free fiom it 

Because of the different speeds of elimination, the animals can be 
divided into thiee groups (1) quickly eliminating animals, which 
eliminated from 100 to 90 per cent within fifteen minutes , (2) animals 
eliminating from 85 to 75 per cent m the standard time of fifteen 
minutes, (3) slowly eliminating animals which eliminated less than 75 
per cent m fifteen minutes 

We had thirteen animals m the first, seven in the second and foui 
in the third group In these twenty-foui animals, the effect of hormones 
was tried on the elimination of bilirubin 

The hormones used weie epinephrine, solution of pituitary, a 
thyroid prepaiation, insulin and interrenin “ (the hormone of the supia- 
renal cortex The doses given weie epinephrine, 1 cc of 1 4,000 
solution , solution of pituitary, 1 cc of 1 10 solution , a thyroid prep- 
aration, 0 5 cc of the stock solution, insulin, unit, mterrenm, 0 5 
cc of 1 20 stock solution 

It seems that three hormones, namely, epinephrine, solution of 
pituitar>^ and insulin, have a similai effect on the quickly eliminating 
animals, as only from 57 5 to 67 pei cent of the bilirubin was eliminated, 
instead of the 96 per cent in the previous control experiments The 
effect of these hormones is less marked in the intermediate gioup Thus, 
epinephiine seems to accelerate the elimination slightly (from 81 to 
86 pel cent), whereas solution of pituitary and insulin accelerated from 
80 to 90 and 95 pei cent, respectively 

6 Goldzieher, M A Khn Wchnschr 7 1124 (June) 1928, The Adrenals 
New York, The Alacmillan Company, 1928 ’ 
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In the group of slowly eliininating animals, the effect is pionounced 
and just opposite to that in the first gioup The elimination is 
accelerated by epmephiine, solution of pituitary and insulin from 54 
to 90, 88 and 85 pei cent, lespectively The two othei hormones are 
decidedly different in their effect Interrenin is exceedingly effective 
with the slowly eliminating animals, as the elimination is accelerated 
from 53 to 93 per cent In the quickly eliminating gi oup, as well as in 
the intermediate group, the effect of intei renin is practically nil In 
marked contradistinction to all the other hormones, a thjioid prepaia- 
tion has practically no effect on elimination, and this holds tiue for all 
three groups of animals 

The next step was to determine whethei the foimation of bilirubin 
from laked blood could also be influenced bj' the same hormones To 
this end a senes of white rats received intiavenous injections of laked 
blood of a sheep, 3 cc of blood was injected, and twenty-one hours later 
samjDles of blood were examined for the piesence of bilirubin It seems 
that the late of the formation of bilirubin in the rats injected with 
hemoglobin vanes individually Taking an aveiage figuie, it appears 
that a normal rat produces, in the standard time of twenty-one hours 
after injection, 1 75 units of biliiubin The difteiences downward and 
upward range betw^een 1 4 and 2 2 units 

Rats into which were injected laked blood weie given hoimones, 
the hormones being injected tw’ice on the day that the blood was injected 
and again on the morning of the following day The sample of blood 
for estimating bilirubin was taken one hotii aftei the last injection 

Normal animals that had recened a solution of pituitaiy, ejanej^hiine 
01 a thj'Toid preparation show'ed an aveiage figuie of 1 7 and 19, 
respectively, wdiich does not diffei materially fiom the normal aveiage 
The vaiiations weie distiibuted over a far greatei lange, namely, in the 
injections of a solution of pituitaiy, from 0 5 to 2 5 , m the expeiiments 
wnth epmephiine the results \aried from 1 to 3, and m the thyroid 
group f 1 om 0 5 to 3 5 

More conspicuous differences were brought out m the experiments 
with insulin and mteri enm, as avei ages were 1 1 and 2 7, respectively 
In other words, less bilinibin was found after the administration of 
insulin and considerably more after mteiienm had been given The 
individual variations m the experiments with insulin ranged fiom 
0 2 to 2, while in the mteiienm group, the figures langed from 125 
to 5 

The results of these experiments are difficult to interpret, as they 
represent most probably the effect of the hormones on both the foimation 
and the elimination of bilirubin In view of the fact that the specimens 
of blood were taken one hour after the last injection of hoimones, it 
seems probable that the excessive or decreased jiroduction of bilirubin 



GO LDZIEHER-LURIE~RET ICULO-EN DO I HELIAL S ) S'J EM 649 

accounts foi the difterent results At least the first senes seems to 
show that the eftect of hormones on elimination subsides within an hour 

In lefeiiing to previous experiments, as well as to the observations 
of others, one may lecall the marked stimulating oi inhibiting effect 
of hormones on the leticulo-endothelial system We are mcliiied, there- 
foie, to suggest that the lesults of the second senes indicate an eftect 
of honnones on the i eticulo-endothelial system in the production of 
bilirubin from hemoglobin 

In a third series of expenments, the attempt was made to study 
whethei the honnonic interf ei ence with the reticulo-endothelial cells 
is also effective if jaundice was due to some hemolytic poison In this 
experiment nine labbits were injected repeatedly with 5 cc of^ a 1 500 
solution of phenylhydrazine The injections weie given subcutane- 
ously on thiee consecutive days, once a day, and on the fouith day 
a sample of blood was taken foi examination The quantity of bilirubin 
demonsti ated in this sample was low in spite of the development of 
marked anemia The animals weie left alone for two weeks until they 
seemed to recuperate, and then the injection of jihenylhydi azine was 
lepeated with simultaneous injections of honnones The lesults obtained 
weie not satisfactoiy, as the quantities of biliiubin m both the control 
experiments and the hoimone experiments were too small to allow of 
comparison It is j)ossible that the same expeiiment might yield more 
valuable lesults if anothei hemotoxin was chosen oi a more suitable 
piocedure used 

COMMENT 

Tlje expenments have shown that the elimination of biliiubin 
injected into animals is subject to variations which seem to depend on a 
constitutional factor Thus, the animals belong to two groups, which 
may be called the quickly and the slowly eliminating gioups Other 
animals range in between the two main groups 

We do not know the factois which account foi the constitutional 
difterences in the elimination of biliiubin, yet the following explana- 
tion might be suggested Our expenments have established a stimulating 
or inhibiting effect of honnones on the elimination of bilirubin We 
also claim that such an effect of hormones is due to the interference 
with the function of the leticulo-endothelial cells Hence, we should 
conclude that physiologic elimination of bilirubin is also regulated by the 
action of the endocrine glands on the leticuIo-endothelial system and 
perhaps also on the liver The constitutional differences between the 
vaiious animals would express a different state of the endocrine bal- 
ance, which is upset by the additional administration of hormones, with 
the lesult that retardation occuis m the quickly eliminating gioup and 
acceleration m the slowly eliminating gioup It is a prevailing con- 
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ceptioii that the hoimones can be grouped into antagonists and synergists 
such as, for instance, epinephiine on the one hand and insulin on the 
other Such antagonism between the various hoimones is not demon- 
strable in the effect of the substances on the function of the reticulo- 
endothelial system 

The evidence offeied that hoimones also influence the production of 
bilirubin is less unequivocal, yet it seems that theie aie changes of 
bilirubin foimation due to the effect of injected hormones This would 
suggest that the endocrine glands exert influence on this phase of inter- 
mediary metabolism and that endocrine distuibances may play a role 
in certain types of jaundice 

That hormones have a certain influence on the course of jaundice has 
been proved before , at least, so fai as insulin is concerned It has been 
shown by Echauz,'^ Bamberger ® and others that the administration of 
insulin IS instrumental in decreasing jaundice as to both its intensity and 
its duration Insulin theiapy in acute hepatic conditions, of course, 
has been introduced on the basis of different considerations When 
injected simultaneously with dextrose, insulin was supposed to alleviate 
the disturbances of the carbohydrate metabolism, but at the same time 
its effect on jaundice became visible 

Our results show that insulin was the most active hormone in deci eas- 
ing the formation of bilirubin and seem to bear out the empiric clinical 
observations ’’ 

CONCLUSIONS 

Constitutional diffeiences in the rate of the elimination of biliiubin 
are established in normal animals Injections of hormones in§uence 
the rate of the elimination of bilirubin, and hormones seem to influence 
the formation of bilirubin 

— ^ 

7 Echauz, F Arch de med cir y espec 26 558 (April) 1927 

8 Bamberger, J Deutsche med Wchnschr 53 1690 (Sept ) 1927 
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Occurrence of Giant Cells 

In Simple Granulation Tissue 

In Areas of Degeneration, About Deposits and in Foci of Necrosis 
About Foreign Bodies 
In Tuberculosis 
In Syphilis 

In Miscelldiieous Granulomas 

In the Vicinity of Animal Parasites in Bod> Tissues 
In Giant Cell Granulomas of the Peritoneum 
In Inflammator} Lesions of the Bones and the Joints 
The Giant Cells in Tumors 

Occurrence of Giant Cells in Tumors of the Bone 
Giant Cells in Tumors Other I'han lumors of the Bone 
Epithelial Tumors 
Critical Conclusions 

lA'TKODUCTION 

Laige multinucleatcd giant cells are widely distiibuted in the tissues, 
in the physiologic and pathologic jJiocesses of which they play an 
important role The\ appeal to fall into two faiily well defined gioiips 
In one group aie the inultmucleai tissue type cells ansing by atypical 
nuclear division, and associated with piolifeiative piocesses geneiall} 
In the othei gioup aie one oi moie vaiieties of laige. lound or oval 
multinudeated cells, associated with inflammatoiy leactions and found 
about insoluble substances and foreign bodies It is with the latter 
group that this leview is chiefly concerned 

Faber®' ci edited Johannes Muller, who published a treatise on 
tumors in 1838, with the fiist description of foreign body giant cells 
Robin*’®’ noted their presence in bone tissues m 1849 Paget-'® dis- 
cussed them m his lectin es in 1853 and Virchow devoted considerable 
attention to them m his Cellulaipathologie published in 1858 
Langhans wrote an exhaustive thesis on giant cells in 1868, and his 
comprehensive intei pi etation of then oiigin, natuie and distiibution was 
justly lecognized by the ajDplication of the name “Langhans’ giant cell” 
to the cell in question Following the aiticle bj Langhans the inteiest in 
giant cells developed lapidly, and a great man} papers appealed, dealing 
chiefly with then origin significance diagnostic impoitance, similarities 

and differences Between 1870 and 1900, theie occuiied an enormous 

« 

numbei of contributions Between 1900 and 1920, a much smallei 
numbei weie foithcoming although the intei pi etation of the nature of 
these cells seems to have undergone its gieatest development duiing this 
time Since 1920, the advent of Autal staining and vitally stained tissue 
cultures seems to have revived interest in them and many valuable 
contributions have appealed recently In short the hteiature on giant 
cells parallels the entire history of the development of micioscopic 
anatomy and pathology, including as it does the dais of the blastema 
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theoi} with Its “mutteizellen” and the piesent day peiiod of the develop- 
ment of lesions in vitio by vitally stained cells undei the influence of 
vitally stained bacteiia as initants It is my hope, m this leview, to 
bung out most of the views about giant cells, and to mcoipoiatc a suffi- 
cient number of ai tides to suppoit the statements, the hteiatuie is so 
extensive and so involved that a claim of completeness in any sense may 
not be made 

VARIETinS or MULTirUCLEATCD CELLS 

The eaily obseiveis discoveied the presence of giant cells m many 
widely vaiying lesions and assumed that they would be found to diffei 
moie or less with the nature of the disease, with the type of tissue 
involved and peihaps even with the species of animal under examination 
Robin and Kolhker foimd them in bone, Viichow"®^® found and 
classed togethei similai stiuctuies in tubeicles, m muscles undergoing 
lepair and in neive tissues Weigeit^’’^ stated that tubeicle giant cells 
with peripheiall}’ aiianged nuclei weie to be found not uncommonly in 
sai comas, and that, conveisely, saicoma giant cells with centially placed 
nuclei were to be found in tubeiculosis When it is recalled in addition 
to the morphologic dififeiences and the unusual distnbution of multi- 
nucleate cells, that histologic technic was m its infancy, it is not sui pris- 
ing that gieat confusion aiose and that some writers spoke of the cells 
as separate entities, while otheis classed them all togethei as a single 
type of cell The confusion, foi the most part, no longer exists, though 
there is at piesent no unifoimity of opinion about the vaiioiis types of 
tiimoi giant cells It seems advisable to make a piehmmaiy discussion 
of the vaiious kinds of giant cells as they have been classified, namety 
the Langhans giant cell of tubeiculosis the foreign body giant cell 
(including those found in tumois and gianulomas), the osteoclast, the 
megakaiyocyte, the muscle giant cell, the giant cells of neive tissues, the 
true epithelial syncytia and the vaiious tiue tumor giant cells 

Langhans’ Giant Cell — Langhans, ““ in 1868, appears to have been 
the first to devote an entire papei to the discussion of giant cells He 
reviewed the literature then in existence and ref ei red to Rokitansky 
and his theory of “mutteizellen”, to Virchow, who first desciibed the 
eaily tubercles of the peritoneum and omentum, to Robiity'’’’ and his 
“myeloplaxes” , to E Wegnei,®"® who described giant cells m tubeicles 
of the hvei , to Busch,®^ who found them in the chorioid , to Bredichm,^'" 
who thought that thei were foimed in bone by the flowing together of 
several cells, and to Rindfleisch,®®- who thought that they came fiom 
endothelium of the lymph spaces He also mentioned Buhl,®® Deichlei 
Colbeig and Manz as having described them 

Much of Langhans’ woik was done on fresh tissues eithei teased 
out or Cl ushed and examined m salt solution serum or glycerin or in 
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chioniic 01 acetic acids He usuall}^ made his piepaiations fiom fine 
niiliaiy tiibeicles of the pletiia oi peiitoneum He demonstrated the 
cells, howc\ei m piactically evei} tissue of the hod} He felt that they 
were specific stiuctuies and weie similai m natuie legaidless of their 
tissue soul ce dlie question ai osc in Ins mind as to whether oi not they 
actually were cells, and because of the action of chromic acid on his fresh 
pieparations, he decided that the} weie He found that they varied 
gieatl}'^ m shape, size and the numbei of nuclei Some weie lound, some 
oval, some elongated or sausage shaped, some elliptical, some ii regular 
and some moie oi less stellate Some were shaiph defined, some had 
attached mantels of adheient spindle cells and others were less well 
denial cated He noted that, m size, they varied fiom small cells with 
lioin two to foui nuclei, to laigc cells measuring fiom 0 2 to 0 3 mm in 
diametei and having lioni thiih to 100 oi moie nuclei The nuclei weie 
chaiacteiistic iisuall} lound oi o\al. with shaip outlines and vacuolated 
centeis and geneially contained nucleoli The ariangement of the 
nuclei was, foi the most pait, chaiacteristic, it was peiipheial, with the 
long axis oJ the nucleus at i ight angles to the cell wall, but this did not 
hold thioughout Some of the cells had the nuclei grouped m a bipolar 
aiiangement and some had them diffuse!} distiibuted thioughout the 
cell The piotoplasm of the giant cell was pale, homogeneous or finel} 
gianulai, with the centei usually cleai Sometimes, the outlines of a 
fine fibiillai net woik could be made out in the piotoplasm In teased 
piepaiations the cells became cloud} and cleai ed }vhen acetic acid was 
added 

Langhans laised the question whether the cell aiose fiom its own 
action 01 was deiived fiom the sui lounding tissues He thought that 
the giant cells oiiginated fiom the sui rounding cells and that the spindle 
cells played the piincipal pait He advanced seveial aiguments for his 
view The nuclei weie similcU to those of the suiiounding cells and 
weie situated, as a iiilc in the peni^hei} of the cell Sometimes the 
SUI rounding spindle cells weie flattened out like plates on the sides of 
the giant cells and sometimes thev extended outwaid fiom the giant 
cells to join with the neighboiing cell gioups, this obseivation suggested 
that the cells weie eithei flowing into the giant cell oi being cast off from 
it Finally he thought the included fibiillai network lesembled the 
fibiillai arianqements of the sui rounding tissues 

He intioduced the discussion icgaiding nucleai division of one cell 
as opposed to the fusion of seveial cells to foim the giant cell Although 
fusion had not been demonstiated in man he consideied it possible 

Langhans desciiption of the giant cell of tubeiculosis is classic and 
complete and the svnommotis use of “tubeicle giant cell” and “Lang- 
hans’ giant cell” would be justified if it weie not that the desciiption 
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lb jubt as cicciuate foi any foieign body giant cell as it is foi that ot 
tubeiculosis While the teim “Langhans’ cell” is usualh applied only 
to those cells with peiipheial (wandstandige) nuclei, Langhans also 
described the toiins with bipolai and diffuse distiibution of nuclei, so 
that it is probably coiiect to appl) the name “Langhans’ cell to any 
foieign body giant cell 

Furthei discussion of the tubeicle giant cell will be taken up undei 
the head “Occuiience in Tuberculosis” 

Ihe Foictcpi Body Giant Cc//— The teim ‘ foieign liody giant cell” 
has been applied to a type of multinucleated cell which is identical with 
Langhans’ cell in stiuctiiie and appearance and which soon appeals in 
the vicinity of any foieign oi insoluble substance m the tissues that is 
too large to be taken up by a single cell 

Mallory desciibed the foieign body giant cell as follows 

When an endothelial Icukocjte finds difficultj" in dissolving a substance, as, toi 
instance, lime or certain fat products, it frequentlj fuses with other endothelial 
leukocytes to form a multinucleated mass of cjtoplasm, commonly termed a foreign 
body giant cell If the foreign bodj is too large for one leukocyte to incorporate 
(cholestenn crystals, hair, etc.), one or more giant cells arc formed which sur- 
round It or cluster themselves upon its surface 

The present consensus of opinion appears to be that the only diffet- 
ence between Langhans’ giant cells of tuberculosis and foieign bod} 
giant cells is one of environment 

'Ihe misundei standing about the natuie of the giant cell of tubei- 
culosis and the foieign body giant cell as encounteied in othei condi- 
tions, arose chiefly because of the locations of the nuclei In tuberculosis, 
the peripheral, bipolai and hoise shoe aiiangements aie moie coinmonh 
found , while about inei t foreign substances the nuclei tend to be diffusely 
or centially placed 

Metschnikoff and latei AdamM demonstiated that when ineit 
foieign iiarticles weie intioduced into the body cavities of Astiopectcn 
and othei lowei foi ms, multinucleated plasmodia weic found about them 
Ziegler, with some ingenious exiieiiments later to be discussed, 
obtained foreign bodv giant cells about glass platelets, and inteipietcd 
them as being identical with those found m tubeiculosis 

KockeL”' maintained many leais ago that Langhans’ cell in tubei- 
tulosis was not chaiacteiistic but was the accidental piesence of a 
foieign body giant cell m an unusual enviionment Ki uckmann 
undertook to deteimine the identity of giant cells as they weie encoun- 
tered in tubeiculosis about j^aiasites and foieign substances and in sai- 
comatous and epithelial tumois While he believed that the giant cells 
could aiise fiom several diffeient kinds of mononuclear cells, he con- 
cluded that micioscopic means weie not at hand bv which the^ could 
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be distinguished Hektoen and recentl) Maxiinow stated definitely 
that Langhans’ cell is meiely a foreign bod} giant cell occurring in 
tubei culosis 

On the othei hand, Jacobson published an outline for the ditfeien- 
tial diagnosis of si\ kinds of giant cells, including those of the tubercle, 
and Lubaisch said that the pictme in tubei culosis is so charactei istic 
that one speaks of the tubercle giant cell to the exclusion of all other 
loims 

Buigess deinonsti ated that typical Langhans’ giant cells could be 
formed expei imentally about the soaps and salts extracted fiom foci 
of caseation 

The OAeoclast — Laige multinucleated giant cells aie piesent in 
piactically all conditions in which bone is formed oi lesorbed They 
appear during embiyonic development, and aic increasing during repaii 
aftei fiactuies and in most mflammatoiy and neoplastic diseases These 
cells are the osteoclasts of Kolhker (1873) They measuie fioin 40 
to 90 micions long, and from 30 to 40 micions bioad In noimal bone, 
they aie found in Howship s lacunas, either singly or in gioups, and arc 
active in all conditions in which bony lesoiption is a part of the process 
Kolhker thought that they arose fiom osteoblasts In rejieated nucleai 
division In Stohr’s Textbook of Histologi the statement is made 
that the} do not appeal to be due to a fusion of cells and that they ha^e 
nothing in common, except their laige si/e, with the giant cells of the 
bone marrow (the megakar} ocytes of Howell but aie found along 
the surface of the bone oi in the lacunas \ccoiding to Stohr, satis- 
factory evidence has not been found that osteoclasts aie the active cause 
of bone destruction, thev appeal to be degenerating cells bi ought to 
that pass by the same conditions which lead to bony dissolution This 
last statement howevei is not m accoid with the majorih of expressed 
views about osteoclasts 

Kollikci studied them m flesh and fixed piepaiations In the fiesh 
state thev were indefinite in outline and degeneiated quickly He 
described them in the long and the membianous bones Rustizlcy 
studied these cells in bony lesions of larious kinds including those 
gatheied in a lavei against bony maigins those in sai comas and myelo- 
mas those found m gianulomas and those found in the healing of 
fiactuies and old calluses, as well as those around hemoirhages and 
deposits of h} aline fibrin He concluded that thev were giant cells 
which were not specific foi the lesions in which thev occurred but were 
the same thioughout He connected them with bonv lesoiption and 
said the} all contained calcium granules G Wegnei identified the 
“plaques a noyatix multiples,” later known as the “myeloplaxen” of 
Robin with these giant cells He found them in the periosteum and 
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bone max row of seveial patients whose cases weie associated with 
lesoiptive lesions He thought they came from the piolifeiatiou of 
cells in the vessel walls, and that the nuclei mci eased thioiigh nucleai 
proliferation of a single cell As evidence, he pointed out the iiregulai 
increase in the number of nuclei, and the constant ceutial gioiiping of 
nuclei in the youngei cells Biedichin/** quoted by Langhans, thought 
that osteoclasts weie foieign body giant cells, and were formed by the 
fusion of like cells Vnchow and Rindfleisch believed that foieign 
body giant cells and the osteoclasts weie the same Among the moie 
recent writeis on this subject, Malloiy stated that the osteoclast is 
a foieign body giant cell foimed by the fusion of endothelial cells Mac- 
Calluni - used “gieat phagocytic tells” of bone and “osteoclasts’ 
synonymously Ewing appaiently^ did not considei them identical, for 
he discussed giant cell tumors as osteoclastomas and as being in a 
diffeient group fiom sarcomas containing foreign bod} giant cells 
Maichand stated that osteoclasts are nothing else but a kind of 
foieign body giant ceil with a special function to peifoim 

Most modem wiiteis gioup the Langhans cell of tubeiculosis the 
foreign body giant cell about ineit sulistances and in miscellaneous 
granulomas and the osteoclasts together as one type of cell, which forms 
in response to the stimulus of some foreign substance and which varies 
moi phologicall}" only with local environmental influences 

The Megakaryocyte — In addition to the osteoclasts of Kolliker, theie 
IS a second type of giant cell present in bone marrow which is known 
as the “megakaryocyte ” It is not a tiue multinucleai cell but has a 
laige, Single multilobulated nucleus which may be crown shaped, ii regu- 
larly lobulated oi polymorphic, and which, accoiding to Bunting,"’' may 
be made up of seveial vacuolated nuclei bound together About the 
nucleus is a zone of coai sely granulai pi otoplasin, and outside it a i da- 
tively deal or finely gianular aiea (Schiidde =“'‘) Jordan^'"' found 
that the cytoplasm contained mitochondiia and a Golgi appaiatus These 
cells multiply by mitosis (Arnold®) They phagocytose red blood coi- 
puscles (Pieisol-®^) Wiight®®-* pioved that they give use to blood 
platelets thiough the snaring off of pseudopodia from then* piotoplasm 
In the German literatme prior to 1890, these cells weie geneially 
discussed collectively iindei the name “Knochen Riesenzdlen ” Mai- 
chand credited M Heidenhain i**- (quoted In Schmaus and 
Albiecht, 1892) with the sepaiation of the giant cells of the bone 
marrow into two groups the “Knochenmarlczellen.” or “Riesenkernzel- 
len ” and the “Riesenzellen of Kolliker,” oi osteoclasts Two years 
eaihei, Howell had differentiated these cells and sepaiated theni into 
the two classes Howell appears to have been the fii st to apply’’ the term 
“megacaryocyte ” As Maichand pointed out they have nothing to do 
with each othei 
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With modem technical methods, megakai3foc)des aie leadily excluded 
fiom the gionp of foreign body giant cells, and need not he discussed 
lurther 

The Giant Cclh of the Muscles — ^Two kinds of giant cells have been 
descnbed as occunmg m stuped muscle the multinucleated foims of 
the rhabdomyosarcoma which aie actually atypiCcd muscle cells (Rib- 
bert and aliout the natuie of which theie is no doulit, and the repair 
clubs of striped muscles, which have fiequentl) been mistaken for for- 
eign body cells Viichow mentioned the resemlilance of the latter 
type to myeloplaxes, and Mai chand included them among his sources 
of foreign body giant cells Lejais-^" described tubeiculosis of muscle 
with the formation of Langhans’ cells from the stuped fibers Mal- 
lory explained the various appeal ances in injuied stuped muscle 
which simulated giant cells as follows 

When the whole muscle fiber is killed, it is not regenerated When onlj a pait 
of one of the fibers is destro^cd, actne regeneration of the part which has not 
undergone necrosis takes place from the part which remains uninjured The 
intact nuclei undergo rapid direct division and each forms several dozen separate 
nuclei The division of the nuclei maj' take place at the pcriphcr\ of the cell, or 
in the center of its own axis The new nuclei migrate to the pcripherv and the 
injured end of the muscle fiber The partiallj dead muscle eell may be removed 
b> pol>morphonuclear leukocytes, and at other times endothelial leukocjtes ittack 
It and dissolve it, working from without inw'ard Mitoses in these endothelial 
leukocjtes are not infrequent Occasionally multinucleated cells result More often 
thej fuse to form foreign body giant cells Sometimes the two processes go on at 
once, and render the picture difficult to interpret 

While muscle lepaii clubs may lesemljle foieign Ijody giant cells, 
It IS doubtful if they can take pait m then formation in anj capacity 
other than that of a foieign body which attracts them 

The Giant Cells of Ncivc 'I iisiies — ^'riue foreign body giant cells, 
as well as othei stiuctuies closely lesembhng them, mav occtii in nerve 
tissues Complete!) degeneiated ganglion cells without nuclei maj be 
closely surrounded (neuronophagia) by phagocjtes in such a way that 
the resemblance to giant cells with peiipheiall) situated nuclei is simu- 
lated Degeneiated and inflamed neives may also haie then sheaths 
mfiltiated with phagoc)tes so that they ])resent a somewhat confusing 
pictuie Indeed, tiue giant cells mav be found in nerve ti links in 
leprosy and other gianulomas Aieas of ischemic softening hemoi- 
rhagic exti avasations and othei injiiiy in the brain may contain manv 
phagocytes which may be single oi multinucleated The question has 
been raised as to whether the phagocytes in these aieas aie of mesoblastic 
or of glial origin Alzheimer - divided glial cells into f oiii gi oiips the 
second of which was made up of ameboid phagocvtic foims which were 
active in phagocvtosing injured biain substance Giant cells aie con- 
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stantly piesent in tiibeiculosis of the hi am and m gummas, and it is 
accepted that these aie ordinal y foieign body giant cells It seems 
theiefore iinnecessai} to mteipiet the phagocytes of hemoirhagic aieas 
in the biam as having a special oiigin from glial cells Accoidmg to 
Buzzard and Gieenfield,"* the question is not settled 

Syncytial Giant Cells— In his senes of ai tides on endothelial reac- 
tions, N C Foot frequentl}’- makes refeiences to the “large 

syncytia’’ of the tubeicle As one definition of syncytium is a gioup 
of cells without separating walls, this application of the term is, no 
doubt, coriect Howevei, it has the disadrantage of using a name which 
was formerly applied to the multinucleated giant cells aiismg fiom the 
S3mc3^tial la3'^ei of choiion called the “S3mc3^tial ’’ oi “placental,” giant 
cells 

Placental giant cells aie not related in any wa\ to the foieign body 
giant cells, though they lesemble them They aie tangential sections 
through the buds of syncytial cells on the vilh of the developing placenta 
( Williams, Cullen "^) They weie lepoited as occuiimg m the capil- 
laries of the lung by Schmoil m 1893 , who consideied then presence 
in that location as a pait of the patholog3 of eclampsia Luesden,-*^ m 
1895 , also studied the pathologic changes of eclampsia and found the 
giant cells, but stated that they occur led m normal pregnancies as well, 
and had nothing to do with eclampsia Aschoff i eported multinucle- 
ated syncytial cells embedded m the wall ot the uteius in a specimen 
lemoved during cesarian section and consideied them to be placental 
giant cells squeezed off by uteime conti action They aie now geneialh 
lecognized as a constant obseivation in piegnancv The question of 
the source of these cells was foi a long time m doubt McCallum 
pointed out that it has alwa3S been admitted that the Langhans la3'’ei 
originates fiom fetal ectodeim, but that the SMicytial layer has been 
vaiiously attributed to maternal epithelium, to maternal endothelium 
and to fetal ectodeim Marchand maintained that both la3^eis came 
from fetal ectodeim and Schlagenhaufei described these cells m 
chorion epithelioma of the testis which completely ruled out the mater- 
nal sources and left fetal ectodeim as the only possibility 

Other epithelial syncytia aie often mentioned mterchangeablr with 
giant cells Aschoff described large masses of multinucleated sync3'’tia 
m the hvei in lobulai h^pertrophy and lepan of lobules of the liver 
and in cirrhosis and adenoma of the livei I have recently seen two such 
cases and agiee with Aschoff that these masses while tine svncvtia m 
hvei cells, aie m no way related to foreign body giant cells Such 
masses commonly contain numerous laige mitotic figures Rowen and 
Mallon reported a case of carcinoma of the hvei m which the type 
cells were large SMicvtial cells 
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These cells should not be confused with foreign body giant cells, to 
which they do not have any i elation 

Tine Tninoi Giant Cclh — Almost any lapidly gi owing tumor is 
likely to piesent multinucleate tumoi cells The saicoma group is par- 
ticulaily apt to piesent such foims, and often contains ordinary foieign 
body giant cells as well The tuie multinucleatcd tumor cells tend to 
differentiate like the mononucleai cells of the tissues fiom which the\ 
originate, and aie chaiacteri^ed by their somewhat laiger si/e, the num- 
bei of their nuclei the piesence of mitoses, which may be atypical and 
of “giant” size, and the tendencies to contain hypei chi omatic nucleai 
stiuctures and multiple nucleoli Fuithei, they degeneiate like the cells 
from which thej’- come, and metastasize -with other tumoi cells Save 
for the h3'ahne inclusions which are seen in some epithelial tumor cells 
and foi fat and gianulai debus, the\ laielv contain phagoc}tosed par- 
ticles As characteristics which differentiate them Jrom foreign bodv 
giant cells may be mentioned then shape, Avhich usually conforms in 
a general waj with that of their fellows , the fe\ver nuclei usually not 
more than si\ oi eight, and the sti iking iiiegularities of their nuclei with 
reference to chiomatin content and staining qualities The foreign bod) 
cells usuall) aie lound oi globular, tend to letract fiom the sui rounding 
cells on fixation, have laige numbers of typical nuclei, and often contain 
phagocytosed gianules particles of chromatin entire cells and cellular 
debris 

A detailed discussion of the various types of tumoi cells wnll be 
taken up in a later section 

Snmmaiy on Varieties oi Giant Cells — It is probable that the giant 
cells of inflammator) lesions including tubeiculosis and othei chronic 
granulomas those about foreign bodies and those in bones known as 
osteoclasts, aie vaiiations of the so-called foreign body giant cell and aie 
similar un oiigm and function The) will foim the nucleus of the 
remaindei of this discussion 

Megakaiyocytes, muscle giant cells s\’nc)tial giant cells and true 
tumoi giant cells are specialized cells of distinct oiig^ns and separate 
functions, and aie heieaftei excluded fiom the geneial discussion The 
vaiious tumor cells will be consideied as a part of the discussion of the 
occui rence of giant cells in tumors 

CniLS FROM WHICH GIANT CELLS HAVE BEEN 
REPORTED TO DEVELOP 

In the eailier literature the gieatest confusion existed in regaid to 
the tvpes of cells fiom wdiich giant cells could develop Viicho\v^"- at 
first thought that they came exclusively from the cells of connective 
tissue, but later admitted the possibility of their oiigin fiom epithelium, 
from endothelium and undei certain conditions, from the cells of the 
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muscles and the nerves Marchand’s idea was that, since any laige 
protoplasmic mass with more than one nucleus was classed as a giant 
cell, theie must be many kinds He believed that they diffeved greatly 
in significance, and that they could oiiginate from various tissues, such 
as epithelial cells, muscle cells, connective tissue cells, fat cells, leukocytes 
and lining, or pavement, cells of the serous cavities and blood and lymph 
vessels Few authois adhered entirely to a single source, and Ainold, 
Avho wrote four papers in suppoit of the development fiom tubular 
epithelium, considered that the\ atosc from endothelium “ in the lymph 
nodes 

Gradually the theories of origin fiom fixed endothelium and from 
epithelium, aside fiom the alveolai epithelium, have lost ground Giant 
forms of the cells of muscle and neive have been explained on a diffeient 
Oasis, and megalvaryoc 3 des and placental syncytia have been i^ecog’inzed 
as unassociated stuictures, and so have been automatically removed 
from the possibilities The aiguments now lest on modifications of 
the Baumgai ten theoiy of oiigin from fixed connective tissue and 
proliferated endothelial elements and the theories of oiigin from wan- 
dering cells (Ziegler and Bon el ” In an attempt to piesent an 
idea of the sources of giant cells described in tire liteiature I have 
classified the views under several headings 

Ongm of Giant Cells fiom J^ired Connective Tissues — Baumgar- 
tgj^^27-so £ Wegner,"”^ Lubimow,-"'’ Bnssaud and Toupe,’”’ Bilhoth,®^ 
Kostenitsch and Wolkow Stiaus and Klebs weie among the 

earlier wi iters who traced the foimation of the tubeicle to the cells of 
fixed connective tissue, and the tubercle giant cells, in turn, from the 
epithelioid cells Some as will latei be shown, explained them on the 
basis of nucleai division , some by fusion of the involved cells, and some 
by degeneration and compiession in such a way that the cell boundaries 
were lost Rindfleisch studied the piocess of oigamzation and encap- 
sulation, and reported that the cells extending fiom the sunounding cells 
to the giant cells pioduced fibrils of tiue connective tissue Falk,'’® in 
1895, emphasized the fact that nearly all obseivets had given up the idea 
of giant cells coming fiom exudative cells, and had returned to the old 
idea of Virchow that giant cells come fiom the cells of fixed connective 
tissue He himself shared m Baumgai ten’s idea that the tubeicle came 
fiom fixed conirectne tissue which became infiltiated with wandciing 
cefis 

Ongm of Giant Celh fiom Tnhnlai Epithelium ~A fairly huge 
numbei of pathologists weie misled by the resemblance between giant 
cells with peripheial nuclei and hollow tubular structures such as epi- 
tlrehal lined ducts and endothelial lined blood and lymph ressels, into 
postulating that giant cells were derived fiom such stiuctures Arnold, 
111 several papeis on the histogenesis of the tubercle traced giant cells 
to epithelial ducts nr eveir^ oigan in which such structures occuired In 
lymph nodes, eirdothehum, he believed tended to undeigo coiinfication 
into epithelioid cells and subsequently to change into giant cells In 
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1880, he eompaied experimentdl tubeiculosis of the liver in animals with 
his mateiial obtained at autopsy, and concluded that giant cells came 
fiom bile ducts He pointed out that giant cells and bile ducts weie 
always found together in tubeiculosis of the livei , and he believed that 
he w^as able to lecognize eveiy stcji in the tiansfoimation He aigued 
thcit the peiipheial aiiangement of nuclei, w'hich had ahvays been difficult 
to explain became cleai at once when tubular epithelial stiuctures in 
tubeiculous lesions cveie studied In subsequent papeis. Arnold 
leiteiated the statement that the oiigin of giant cells was from bile ducts, 
and also desciibed then oiigin fiom epithelium of the semimfeious 
tubules m tubeiculosis of the testis, fiom tubulai epithelium in the 
kidnev and the possibihu of then oiigin fiom any small e])ithehal duct 
01 hollow epithelial canal in the bod} While he discussed the oiigin of 
giant cells fiom sinus epithelioid cells m hmph nodes and from alveolai 
epithelium m pulmonai} tubeiculosis, '\inold most enthusiasticalh 
advocated then oiigin fiom tubular stuictuies Waldstein desciibed 
‘plates” ol giant cells m the semimfeious tubules m tuberculosis of the 
testis He found these cells fusing diiecth wuth the lining epithelium, 
and believed that the giant cells w'eie epithelial outgiowths Ti//oni 
and Gaule desciibed the same giant cell pictuies m the testis, but 
laised the question of then accidental occuiience in these sites They 
did not cleii} that the cells came from the epithelium but thought it more 
likely that the} oiiginated fiom the associated lymph channels Boist,*"’ 
Paltauf,-’" Buch-Hirschfeld and many otheis expiessed themselves 
in favor of the oiigin of giant cells fiom tubulai epithelium 

Oiiqin of Giant Cells fioni Sin fact and Glandiilai Epithelium — 
\side fiom epithelial tumois, the oiigin of giant cells fiom suiface 
epithelium has not been fiequentl} lepoited Askana?v traced them 
from the deepei layeis of the skin aftei fiec/^ing the eais of labbits wuth 
a mixture containing ethei and Weigeit desciibed “epithelial” giant 
cells in the maigins of smallpox pustules Kiuckmann wdio made an 
extensive study of giant cells in exi>ei imental tubeiculosis, in tubei- 
culosis found at autopsy, and in tumois, thought that, wdnie they usually 
aiose fiom endothelium oi fixed connective tissue the} could come fiom 
the fusion of displaced squeezed oi compiessed degenerated epithelium 
Krause also studied the giant cells in epitheliomas and thought that 
those in the giamilations about the tumoi columns came fiom tumoi 
epithelium Boist^" lepeatedh asseited the epithelial natuie oi 
epithelial tumoi giant cells Kiuckmann included his series of tumois in 
del mold c\ sts and sebaceous adenomas and found giant cells which he 
attiibuted to epithelium Zielonko lepoited them in chalazions and m 
the adenomas of the meibomian glands I have seen them seveial times 
in the small xanthomas of the eyelids Here the lesemblance between 
the sebaceous glands filled with A^acuolated sebaceous cells and the nests 
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of fat filled phagocytes, so-called “compound gianule cells," is stiikmg 
It IS easy to be mistaken, but I believe that the giant cells come fiom the 
compound granular cells 

Emanuel behe\ed that giant cells in the ovaiy could ongmate fiom 
lutein cells It might be noted also that compound granulai cells aie 
common in ovaiian inflammation, and that the lesemblance between them 
and luteal cells is dose enough to lead to eiioi 

OnpD! of Giant Cells fiom Alveolai Epithelium — In view of the 
lack of unity of opinion concerning the phagocytes of the lung and the 
application of the teim alveolar epithelium to them, it seems best to 
considei them in a separate paiagraph 

Foimerly, it was pretty geneially accepted that alveolai epithelium 
desquamated leadily and took an active pait in all the exudative lesions 
of the lung The desquamated alveolai cell was desciibed, and still is 
in man)'' textbooks, as one of the fiist cells found in the exudate of pneu- 
monia, and as the active phagocyte in the various dust diseases, the 
pigment phagocyte of chionic passive congestion, often called the “heiz 
fehler zellen,” and so on Theie is no doubt that a phagocytic cell is 
active in all the piocesses mentioned, as well as in many othei lesions, 
including the foimation of miliaiy tubeiqles and of giant cells, but there 
appears to be a preponderance of evidence that the phagocyte is not an 
epithelial cell With the conception of the epithelial oiigin of this cell, 
however, it was to be expected that tubeicles and giant cells should be 
traced to “alveolai epithelium ’’ Conspicuous among the group who 
desciibed tubercles and giant cells as originating from the epithelium of 
the lung were Arnold," Buhl”’® Klein, Fiiedlander Beitzke'*- and 
Heixheimer 

Mallory,- “ in 1898, in his studies on typhoid fever, desciibed the 
origin of the mononuclear phagocytes of the body from the walls of 
proliferating capillaries The cells nndei the stimulus of the tyiihoid 
bacillus or its toxins underwent lapid piohfeiation and swelling, fie- 
quently showed nuineious mitoses, and then wandered out into the 
sunounding tissues or were thrown off into the lumina of \essels 
These cells were ijhagocvtic and weie called “endothelial leukocytes” 
While working in Malloiy’s laboiatoiy fiom 1908 to 1910 I learned his 
views, namely, that the endothelial cell was the active cell of the tubeicle, 
and was the soiiice of the phagocytes of the tissues and of the lung 
alveoh The cells took up gianules of pigment, tubeicle bacilli and all 
sorts of foreign particles and weie thought to fuse to foim giant cells 
klallory advocated the endothelial origin of the lung phagocyte stiongly, 
and denied the phagocytic action of the alveolai epithelial cell 

In 1912 while associated with Klotz I made a series of studies 
on the development of pulmonarv anthiacosis in part expeiimental and 
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in pail based on the anthiacotic lungs encounteied at autops) in the 
Pittsbuigh distiict In the expeiimental woik, I used india ink and 
hnel} gionnd lamp black, winch was blown into the animals’ larger air 
passages I followed tubeicle foiniation and giant cell development 
iiom wandeiiiig phagocytic cells, which weie identified by then having 
taken u]! both the gianules of pigment and the tubercle bacilli The 
lesults obtained expeiimentallv weie suppoited by the studies on lungs 
lemoied at autops} fioni human jiatients In the stud} of the lattei, a 
special stain was used which was not difleiential foi the epithelium of 
the lung, but which made it possible to study the epithelium in situ I 
found many aheoli filled with alveolai jihagocytes in which the epithelial 
lining cells weic intact and fiee fioni phagocytosed pai tides 1 found 
alveoli m all the stages of pnetimonni with the an spaces full of so-callcd 
alveolai epithelial phagoc}tes and with the lining cells still attached to 
the walls Not once did I find pigment oi othei phagocytosed mateiial 
111 attached alveolai epithelium oi m groups of definite lung epithelium 
which had desquamated in stiijis I am coinmced that the alveolai 
phagocyte is not of epithelial oiigin, but whethei the cell is derived, 
according to Mallor}’s idea fiom capillan endothelium, oi according 
to Mcjunkin,- fiom the mononucleai cells of the blood, or as stated 
by Gaidnei and Smith fiom an inteistitial lung cell — I am uncertain 
I did not ha^ e sufficient eyidencc at the time to conclude, as I did that 
It was a wandeimg endothelial cell of capillaiy oiigin 

A majoiit} of present da\ authois aie agreed that the giant cells of 
the lung come fiom the aheoiai phagocytes, so that some leyiew of the 
subject IS necessar} Foi a detailed leview of this phase of the question, 
the readei is lefeued to the compiehensive aiticle bv Foot The 
lecent active uiteiest in the oiigin of the alveolai jihagocyte is closely 
associated with the adient of vital staining Sewell in 1918, studied 
vitally stained lungs, and concluded that the phagocjtes weie epithelial 
His ai tides weie answered by Foot’"-’"'* and by Pei mar,-''^ -®''’ using 
vaiious methods of vital staining, both authois siq:)poited the endothelial 
oiigin Malloiy and Medial,"*^ repoitmg on the pathology of measles, 
demonstiated the piesence of lung phagocites associated Avith maiked 
capillan endothelial pi olifeiation m the lung Their woik was sup- 
ported b} Blake and Tiask'**’ in a studv of experimental measles 
Sewell Aschoff” Knono”’’ and Gioss”' activeh maintained the 
epithelial natuie, while Peiniai TGotr and until lecentlv Foot”" 

stood out foi the endothelial natuie of the phagocjtes Foot still denies 
then oiigin fiom epithelium, but admits the possibility of then deiiva- 
tion fiom blood monocjtes and inteistitial cells Gaidnei who foimeih 
believed m the endothelial oiigin of the phagocites, studied paiaffin sec- 
tions of lungs Mtallv stained with ncutial led and concluded that the 
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phagocytes came neithei tiom endothelial nor £10111 epithelial cells, but 
from interstitial septal cells of the alveolai walls, and that they belonged, 
thei efoi e, to the gi oup of connective tissue phagoc> tes Fi led begged 
the question bi' calling the alveolai epithelium a special kind of meso- 
thelnim which is able to desquamate and act in a phagocytic capacity It 
may be noted, b) way of comment, that any cell, whatevei its natme, m 
passing fiom a capillary to the alveolus, must occupy the position of a 
septal cell dining a pait oi the migiation, and that the stain used b> 
Gaidnei also stains the mononucleai leukocytes of the blood While 
there is little evidence, undei noimal conditions, that the capillai}^ endo- 
thelium of the lung is a souice ot mononucleai leukocytes, undei 
inflamed conditions, the appeal ance is different, and the observations 
of Malloi} in typhoid and of Malloi}, Medlar, Blake and Tiask in 
measles, aie haid to CKplaiu in any othei way save that the capillaries 
of the lung may, at tunes, liecome an accessoi v source of phagocytes 

The foiination of giant cells fiom alveolar phagoc}tes is geneiall> 
conceded by modem observeis 

Oiigin of Giant Cells fiom Seiosal Mesoihclmm — The participation 
of the mesothehal or seiosal epithelium in the formation of the tubeicle 
giant cells and in the foimation of foieign bod} giant cells has been noted 
b} many workeis Maichand,-""’ from his eaihei experiments with bits 
ot sponge placed m the peiitoneal cavity, described the piohferation of 
the mesothehal cells and then subsequent extension into the meshes of 
the sponge with the formation of giant cells Heizog^*”^ lecently 
repeated Marchand’s work, and leiteiated his statement Metschinkoff 
held a similai opinion Karsnei and Swanbeck’®^ lepoited the foiina- 
tion of giant cells m the pleiiia Kostei studied the histogenesis of 
tubeiculosis of the knee joint and said that the giant cells developed 
from the seiosal lining cells and fiom the endothelium of the lymph 
channels Rindfleisch discussed the origin of giant cells from serosal 
endothelium in experimental tubeiculosis of the omentum, by which he 
apparentl} meant mesothelium Mesothelnim is closeh 1 elated to vascu- 
lai endothelium in activity and appeal ance, but that it gnes use to 
wandering phagocytes is not umvei sally conceded 

Origin of Gmit CclU fiom Fncd Endothchum — Beginning with 
von Schuppel a gieat many obseivejs have attiibuted the origin of 
giant cells to endothelial structiues Then theoiies fall into two classes 
those which explain the presence of giant cells directly through changes 
in fixed endothelium, and those which have to do with endothelium as 
the source of ivandering cells which latei become tiansformed into 
giant cells 

For convenience of discussion the theoiv of their oiigin fiom blood 
vasculai endothelium and that of then origin fiom the Ivmph vascular 
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endothelium will be taken up, in tuin, in the succeeding paiagiaphs, while 
the theoiy of then oiigin fioin wandeiing cells will be leviewed in the 
section on “exudative cells ” 

Zieglei Cl edited Schuppel with being the hist to advance the theoi\ 
of the blood vasculai origin of giant cells Accoiding to Schuppel, the 
vessels in a tubeiculous aiea become filled with a nonnucleated pioto- 
plasmic mass, the endothelium of the walls then prohteiates and the 
appearance of a giant cell with peiipheial nuclei develops, sometimes 
the vasculai endothelium piolifciates concentricalh to such an extent 
that a complete cellulai occlusion of the vessel occuis. and a giant cell 
with centiallv placed nuclei is found In a latei article in e\hich von 
Schuppel identified “peailstieht’’ in cattle with tubeiculosis, he 
enlarged somee\hat on his eailiei views Ide aigued that a tubeicle often 
starts within the lumen of a capillar}’- wheie there are no ]}mphatics and 
that since e\ei} tubeicle has a giant cell as its beginning, this 
cell must be of blood \esscl oiigin Loiter the lessel becomes 
closed and appears as a giant cell , the othei sui i ounding 
tissues caseate, and onh the giant cell remains to inaik the site 
of the vessel He felt certain that giant cells came only from blood 
vessels, and that the appeal ance was due to h} aline thiombi invaded b} 
Coiml, Besangon and Giiffon •' reached similai conclusions fiom then 
studies of meningeal tuberculosis Kockel followed the toimation of 
giant cells in the portal veins and concluded that thei weie thrombosed 
vessels and that the ap[)eaiance was due to hyaline thrombi imaded b} 
endothelium which extended in fiom the vessel walls Brodowski,''" 
Babes and recently Wuini concluded that the giant cells of tubei- 
culosis are anomalous outgiowths of endothelium fiom vessel walls 
Brosch thought that giant cells could aiise from capillaiy extensions 
which he called angioplasts, oi fiom connective tissue cells which could 
take on endothelial chaiacteiistics and change to giant cells He said 
that bv proliferation of the endothelium of degeneiated vessels, and in 
no other wa}’, could giant cells with double rows of peiipheral nuclei be 
explained Rindfleisch (quoted b} Langhans-”), Deichlei/^ Colbeig’^' 
and Manz all supported the theory of the origin of giant cells fiom 
blood vessels, in some instances Fnedench and Noesske obseived 
the foimation of giant cells in the A’essels of the kidney following the 
intiavenous injection of tubeicle bacilli Millci and Bowman Evans 
and Winteinitz studied the formation of tubeicles from Kupffei’s 
cells in the hvei sinusoids Foot^”'* tiaced them in the meningeal ves- 
sels, and Gaidnei ■' Medial and HaythoiiM'*'’ found them in the 
vessels of the lungs and the spleen in experimentally pioduced tubei- 
culosis In such situations the sources of giant cells aie piactically 
limited to endothelium and blood mononucleais 
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The theory of the ougin of giant cells fiom the endothelium of the 
lymph channels was held by Vnchow, at fiist Latei , he accepted seveial 
other possibilities Kostei and Heiing’=^ mteipieted giant cells as 
Cl OSS sections of lymph channels with piohfeiated endothelial walls, and 
Cacciola held a similai opinion, with the added conception of a thiom- 
botic occlusion of the channel to explain the maiginal situation of the 
nuclei Tizzoni and Gaule accepted the view ot Heiing but then 
descriptions and plates cleaily show that the striictuies which they 
described as lymph channels weie the letraction spaces of the oidinaiy 
mihaiy tubercle as we understand it toda} They mteipieted the cleai 
space and the bits of caseous material so often seen in the centei of a 
miliary tuheicle as the lumen ol the hmph channel The paitially oi 
completely foimed giant cells they took to be endothelial piolifeiations 
of the channel wall extending into the lumen The loset of epithelioid, 
endothehoid or endothelial cells, they thought repiesented the prolif- 
erated channel wall itself Then obseivations on similai appeal ances m 
the testis have already been mentioned 

Klebs was one of the eailiei expei imentei s to follow the foima- 
tion of tubeicles and giant cells in lymph nodes He found that the 
early tubercles began m the sinuses and developed fiom the cells of the 
endothelial lining These at fiist became epithelioid cells and latei 
formed giant cells Maiiasse reported similai obseivations 

Ribbert and Lubimow favored the theoiy of the foimation of 
tubercles and giant cells from the endothelial cells ot the centei s of the 
geim follicles of the lymph nodes 

Jacobson^*’® leviewed all the possibilities of the foimation of giant 
cells from vessels lined by endothelium , and concluded that giant cells 
might be cioss sections of lymph vessels but that it is unlikely, since 
they are constantly found in gianulation tissues in which preformed 
lymph spaces do not exist, and that they aie not thiombosed blood 
vessels, because thrombi in even the latest stages of degeneiation contain 
occasional blood cells or fibiin which seive to identify them 

The various theoi les which assigned the oi igm of giant cells to ci oss 
sections of vessels weie quickh overthiown with the geneial adoption 
of seiial sections b} which it was found that the giant cells can be 
followed thiough comparatively few sections, while vasculai structures 
often extend thioughout an entiie paiaffin block 

Oiigin of Giant Cells fiom Exudative Cells — In 1875 Zieglei 
issued a monogiaph on the formation of giant cells fiom exudative white 
cells He implanted small glass plates cemented togethei in pairs in 
animal tissues ^t fiist he placed the plates in the abdominal cavities 
of guinea-pigs latei m the pleuial and peiicardial cavities and finallv m 
the mtei muscular and subcutaneous tissues In the lattei locations he 
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obtained satisfactoiy piepaiations and conducted seventy odd expeii- 
inents He lemoved the plates from day to da}, and was able to folloA\ 
the changes in the cells between them He did not actually produce 
tubeicles in this i\a}% but did obtain all the cells ordinal ih encountered in 
miliaiy tubercles including t}pical giant cells He concluded that 
tubeicles could be foimed fiom exudative cells alone and that giant 
cells weie foimed especiall} fiom mononucleai cells, piobably fiom both 
lymphocytes and large mononuclears lie did not assert that all tubei- 
cles and all giant cells weie necessaiily foimed in this way, but he did 
think that it was possible Zieglci ’s views met with active opposition on 
all sides, particularly fiom the authors who believed only in fixed tissue 
as the origin of the giant cells 

Marchand,"'® in 1888 , made extensive experimental studies of foieign 
body giant cells by placing pieces of sponge, haidened tissues of the lung, 
liver, blotting paper and other substances m the peiitoneal caMties of 
guinea-pigs He found the spaces of the sponges and the an spaces of 
the hardened tissue of the lung filled with exudative cells and granula- 
tions Mail} of the piepaiations contained laige foieign body giant 
cells Maichand concluded that there weie diffeient kinds of giant cells 
and that thei weie probably not all formed in the same nay He 
thought the large multinucleated cells weie formed b} fusion He found 
mail} mitoses in the granulating aieas adjoining, but none in the giant 
cells themsehes 

BorreH'’ m 1893, injected cultuies of tubercle bacilli into the 
circulation and stated definitely that giant cells nere fused masses of 
mononucleai leukocytes Yersiii suppoited Boirel’s view, which is 
now widel} accepted 

The discussion as to the origin of the mononuclear leukocyte itself is 
still fai fiom settled Several lelatively comjjlete reviews on the nature 
of the large mononuclear leukoc}te were published recent!} , the leadei 
IS leferied to them foi detailed information Foot Sabin,'’’" 
Maximow,''’'’ Jafife’'- and Sacks A brief summary of the views on 
the oiigin of the mononucleai leukoevtes fiom which giant cells may be 
foimed follows 

Some have held that mononuclear leukoc}tes are denied from vascu- 
lai endothelium Mallor}',"’’” in 1898, discussing the pathologic changes 
of typhoid feiei pointed out the lapid prohfeiation of the capillary 
endothelium m that disease He inteipreted this prohfeiation as leading 
not only to the closure of some of the capillaries, indnectly causing focal 
aieas of neciosis and to ulceration of the tissues supplied but also to 
the foimation by the capillary walls of endothelial cells which become 
wandering mononucleai phagocytes Subsequently, Mallorv intei - 
preted this form of capillarv prohfeiation as the source of all the mono- 
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nuclear leukocytes of the blood and tissues, including such vaiiations as 
heart failuie cells compound gianulai cells, the cell essential in forming 
the miliary tubercle and foieign bodj giant cells dhese cells, which 
he called endothelial leukocytes, he believed, fused to foim giant cells 
Mallory had many followeis Mcjunkm,-''’ Foot, Permai,-®^’ Medial 
Haythorn and others Capillaiy activities similai to those m typhoid 
fever were lepoited obseived m measles by Malloiy and Medlar and 
by Blake and Trask , in typhus by Wolbach. Todd and Palfrey , m 
Rocky Mountain fevei by Wolbach,-*''- and m tulaiemia by Pei mar and 
Wiel Foot and Mcjunkm subsequently modified then views some- 
what, questioning the oiigm of nongianulai monocytes exclusively fiom 
vascular endothelium Sabin, Doan, Cunningham and othei s considei ed 
that some of the mononuclear leukocytes are formed bj piohfeiation of 
capillar) endothelium, and that others belong to the myelogenic gioup 
F A Evans accepted then mteipietation 

Othei s have held that the mononucleai leukocytes take then ongm 
fiom “i eticulo-endotliehum ” Sonie of the earlv pathologists used the 
expression “endothelium of the reticulum of the geim centeis” m dis- 
cussing tubeiculosis The woik of Downey.'*** Aschoff * and Kiyono 
established the teim m its piesent sense Reticulo-endothehal cells are 
defined as endothelium lesting on a special leticulum, which aie phago- 
cytic in situ and take up vital stains readily The i eticulo-endothehal 
system includes the endothelial cells lining the sinusoids of the Inei 
(Kupffer’s cells) and similar cells of the spleen bone manow and lymph 
nodes Aschoff, Ki3ono and othei s, working with vital stains, attiibuted 
the origin of pait of the mononuclear leukocytes of the blood and tissues 
to leticulo-endothehum Malloiy and Paiker"'*’* showed recently bv a 
long series of microchemical reactions that the reticulum supposed to be 
formed by endothelium is leally collagen, and is deiived from connective 
tissue cells The)'- stated that endothelial cells do not foim reticulum 
Since all the endothelium of the bod) lests on connective tissue, and a 
group of cells capable of forming a special reticular substance does not 
exist, the use of the term i eticulo-endothehum to denote a specific gioup 
of endothelial cells does not seem to be sufficientlv diffeiential to be 
justified 

Other authois have suppoited a Ivmphocytic origin of mononucleai 
leukocytes Aftei the early woik of Zieglei numerous authors 
concluded that l)mphocytes change into laige mononuclear wandering 
cells and later into epithelioid and giant cells Recently, Maxumow 
and Bloom published the results of studies of tissue cultures , the) 
concluded that lvmphoc)tes change into laige mononucleai wandering 
cells which Maximow called “polvblasts ” In his work on the develop- 
ment of tubeicles in vitio Maximow reported that “polyblasts” arise 
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paith fiom local “lesting waiideiing cells” ot the tissues (such as 
clasmatoc} tes and histiocytes) thiough lounding off and mohih/ation , 
and paith fiom l}mphocvtes nongianulated white blood coipuscles and 
monocytes which ina} migiate fiom the vessels oi which maj have been 
pievioush present in the tissues The polyhlasts Inpeitiophy and join 
the local histioc}tes, become ameboid phagocytic cells and change into 
epithelioid cells, which may latei fuse to foim giant cells According to 
him, the vasculai endothelium does not take pait in the piocess He 
concluded with the statement that lvmphoc>tes aie slowei hut ne\ei- 
theless, become transfoimed into epitheliour cells 

Heie the views of Mallory and Maximow aie diiecth opposed on two 
impoitant points Malloi) holding that the laige mononuclear cells 
which become epithelioid cells come fiom endothelium and that hmpho- 
cytes nevei become phagocytes, Maximow that ^asculal endothelium 
does not pla\ a pait in the formation of mononucleai cells and that 
lymphocytes change into phagocytes and epithelioid cells 

Pei haps the stains used ha^'e something to do with the disagiecment 
Maximow used hematoxylin and a/uie TT Malloiv fixed his material 
in Zenker’s solution and stained with eosm-methylene blue or phloxin- 
methylene blue The lattei stain is highh differential foi the cells of 
the lymphocjtic senes and foi mononucleai cells m tissues, and while 
Iyinphoc}tes and plasma cells stain alike I ha^e not }et seen any cell 
that still letained the Molet tinge of the lymphocyte-plasma cell series 
acting as a phagocyte 

Wandcung PJiagocytc<; of the 1 nsiics — Pei haps no other cell in the 
body has given use to so much discussion as the wandeiing large mono- 
nuclear phagocyte of the tissues Views diffei on its natuie and origin 
and as to Avhethei it is a local pioduct having a specific function, oi 
merely appeals tempoiaiih from the geneial circulation m i espouse to a 
stimulus It seems best to leview biiefl} the conclusions concerning this 
cell, even at the risk of repeating pait of the data coveied bj’’ the 
paragraph on exudative cells, foi this cell whatevei it actuall} is, plays 
an important role in the foimation of giant cells According to 
Mallorv it is of vascular endothelial oiigin, and is identical with the 
endothelial leukocyte of the geneial circulation Accoiding to Sabin 
it mav be eithei of two cells one of which comes from endothelium and 
the othei from the myelocytic senes Aschoff^'’ classified it as a tissue 
histiocyte of leticulo-endothehal origin Maximow-'" called it the 
“resting' wandering cell ” oi “polyblast” and derived it piimaiily fiom 
the mesodeim but also from wandering lymphocytes Ranvier called 
It the clasmatocyte Simpson called it a maciophage and by the use 
of vital stains separated the macrophages from lymphocytes 
McTunkin bv the use of the benzidene leaction and bv staining with 
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neutral red, identified thiee t>pes which he called inonoc}tes, lymph- 
endothehocytes and hemendothehoc) tes, the lymphendothehocyte being 
the one which he consideied the soiiice of the epithelioid cells, but which 
IS not 1 elated to the 1} mphocv tes These cells appeal to be the same 
as those called p} 1 1 hoi cells b} Goldmann , ^ macrophages by 
Metschmkofif and EAans , monocvtes by Pappenheim , adventitial 
cells by Marchand,-”-’ and so on Kaisnei,'"'' after caiefully leviewmg 
the question in his recent textbook attempted to be impaitial adopting 
two new terms namely “endothehocytes” and “endothelial phagoc} tes 

Whatevei the exact nature of this cell may be, and whethei it lepie- 
sents a single specific cell or a gioup of closel)'’ allied cells it is this cell 
or cell group which is most intimately concerned in the formation of the 
Langhans or foieign body giant cells 

THEORIES or THE FORMATION OF GIANT CELLS 

In discussing the theories of the foimation of giant cells, the cell 
in question is the toieign body giant cell, including the Langhans cell of 
tuberculosis and the osteoclast Langhans, in his original aiticle, said 
that there weie two wa>s in which these cells might be accounted foi 
(1) by division of the nuclei without division of the cell, and (2) by 
the fusion of seveial cells to form a single large cell Each theory has 
had numerous adheients and the question of the coriectness of eithei to 
the entire exclusion of the othei has not vet been settled It is known 
that nuclei ma} divide without the complete division of the cell, in many 
instances, and it is conceded that this is the usual process of formation 
of the multinucleated muscle lepaii cells, megakaiyocytes, epithelial 
syncytia and tumoi cells It has been pioved also, that cells of the types 
liom which giant cells are foimed ma\ fuse to foim large single cells in 
cultures It is likely that eithei or both of these piocesses may take place 
in the living animal, depending on external influences and enviionmental 
conditions The time requiied for the formation of giant cells has 
usually been given as vaiying fiom about eight to fouiteeii days in 
expel imental animals, and even less in tissue cultuies Marchand 
obtained his most beautiful pictures in about tbiity-five days 

Nuclcm Pi ohfej afwn — A gieat many obseivers have accepted the 
theory of nuclear division to account foi multinucleated giant cells m 
spite of the fact that mitotic figuies m these cells aie of extremely lare 
occuirence Kiompechei made an extensive investigation of cellulai 
division, and applied his leseaiches in pait to osteoclasts He said that 
the nuclei could divide b\ mitosis oi hv amitosis including direct division, 
and by dii ect and indii ect fi agmentation Mitosis might be single, double 
or multiple leading to two, four or man} nuclei lespectively, and fol- 
lowed a piobfcratne stimulus in a healthy grownng cell Amitosis could 
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take place by diiect division, which was the simple coiistiiction of the 
nucleus and its division into two equal parts, oi by direct fiagmentation, 
in which bits of the nucleus weie snared off in a inannei resembling 
budding, oi, finallv, b} mdiiect fiagmentation, m which the pai tides of 
chromatin became diffused thioughout the cell and leaiianged into two 
or moie nuclei Amitosis took place in pooil} nourished or degenerated 
cells, though it was possible foi both mitosis and amitosis to go on simul- 
taneously in the same cell Mitosis meant a piogressive lesion, amitosis 
indicated a retrogiessne one He emphasized the tlieoiy in embracing 
Weigert’s conception of the foimation of giant cells in tuberculosis 
Weigeit believed that when tubercle bacilli became localized in an area, 
they weie taken up b} cells which then underwent lapid piohferation by 
mitotic division The tubeicle bacilli also multiplied and pioduced a 
toxic effect on the cells so that when mitosis began in the usual way the 
vitality of the cell was so lowered that division was limited to the nuclei, 
and complete division of the cell could not follow Later, the central , 
portion of the cell died and the nuclei continued to live ,ind multiply in 
a zone of living piotoplasm in the peripherv Baumgarten,®®’ wdio 
W'as an eail} advocate of nucleai division taught that giant cells were 
formed by multipolai division of fixed cells He did not believe that 
fusion could occui as a pait of an actne process which led to multiplica- 
tion of all the cells in the area Later, he accepted Weigeit's explanation 
and since both were emphatic in then stands that the giant cell w'as the 
result of a combination of multiplication and degeneration of fixed tis- 
sues the theory has become wideh knowm as the Baumgarten- Weigei t 
theor) 

The advocates of mitotic division of nuclei have been comparatively 
few' Cornil,'^ Manasse Goldmann and Foot described mitotic 
figures HammerL’'’ saw' one figuie, Justi obseived two instances of 
mitosis but W'as a strong believei in diiect dnision Malloi}' m a 
personal statement to me, said that he h.id not found a mitotic figure in 
a giant cell which could not be explained on the basis of a cell that 
had been phagoc) tosed during mitosis I have been show n two instances 
of mitosis in giant cells one bv Gaidnei and the othei b}' Cohen I think 
that Malloiy’s explanation could be applied in both instances but it is 
difficult to establish this point Advocates of diiect division have 
included Koch,^®^ Duval and White Lubimow,^®® Pilliet,-®- Koster,'®^ 
Lubarsch Bakacs,'” Vieioidt"^® Stiaus and Gamaleia,’’®'’ Goldziehei 
and others Arnold® was the chief advocate of fragmentation of the 
nuclei In an effoit to settle the question of nucleai division in giant 
cells, Wakabayashi w'orking undei Benda’s diiection studied ceitain 
inclusions in giant cells with Heidenhain’s non hematoxylin and a 
method devised by Benda He demonstiated ceitain bizaiie spheioids 
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in giant cells fixed in Flemming’s solution, which he interpieted as 
pathologic centiosomes and centrospheres His obseivations weie con- 
firmed by Heixheimer i"’® and b} Heixheimer and Roth,^"'*’ and ques- 
tioned by Joest^'^ and otheis, who suggested that they weie probably 
Wolbach’s inclusions 

The Foimahon of Gmnt Cells by Fusion of Cells — The fusion 
theory has been the most widely adopted of all the theoiies of the forma- 
tion of giant cells The earhei arguments in its favoi weie based chiefly 
on the absence of mitotic figures Some authors applied the observa- 
tion of fusion of phagocytes in starfishes, leported by IMetschnikoff and 
Adami/ and a similar obseivation made on frogs bv Lange to 
pathology in human beings Arnold, who favored fusion, as well as 
nucleai fragmentation, believed that the mosaic aiiangement of the 
nuclei suggested fusion Langhans, as has already been stated, favored 
fusion because of the platehke aiiangement and similanty of the nuclei 
of the adherent “cell mantels ” Kiause^”- thought that if nuclei multi- 
plied by division, they should occur m even numbers, which they were 
not likely to do by actual count 

More lecently, Mallory-^- explained fusion on the basis oi ovei- 
stretched surfaces of phagocytic cells and changes in stuface tension 
Wells also explained the formation of giant cells as a combination 
of chemotactic phenomena and changes in surface tension He stated 
that the cells, especially those of the reticulo-endothehal system, move 
toward an atti acting paiticle, and when that paiticle is large, the cells 
spiead out on its suiface, and their contents of cytoplasm flow togethei 
because of their altered suiface tension The peripheial position of the 
nuclei depends on the fact that, in ameboid motion, the nucleus is entii el}'^ 
passive IS diagged along by the cytoplasm and, hence, is farthest from 
the attracting paiticle Ziegler,’*®® Boirel,^®- Lei ay, Lange,=“® 
Weehsburg Malloiy,®^- Forbes/**® Buigess,®® Wells and others 
favored fusion of white cells geneially Weiss,®’*® Walb ®"’' and 
Ewetzki woike'd on exudates in the cornea, and concluded that giant 
cells weie formed by the fusion of white coineal corpuscles, and 
Senftleben ®®® using similai methods, included lymphocytes in the 
fusion as well Schuppel,®®® ’’■=® Birch-Hirschfeld Ribbei t,’®® 
Bredichin^® Klebs,"®® Mai,®’« Fianchetti/"® Kienei ^®® and others 
believed in the fusion of fixed endothelial cells, and Schmauss and 
Urshinsky in the fusion of epithelioid cells Waiien®®® applied 
Bielschowsk} 's silver method, and demonstrated a leticulum in giant cells 
similai to that between the pre-existing sunounding cells, this, he 
thought, indicated fusion Lambeit®®’* Cohen,®® Lewis and 

Maximow®"® obseiAcd fusion actualh’- taking place in tissue cultures 
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Haythoin“” and Peimai favoied fusion on the giound of the dis- 
tiibution of the ])hagoeytosed granules of caibon Kaisnei and 
Meyeis lepoited the fusion of alveolai epithelial cells to foim giant 
cells in oigani/ing pneumonia and Waldstem desciihed a fusion of 
epithelial cells in the geiminal tubules Numerous otheis, who accepted 
othei views included fusion as an alternate possibility 

F 01 motion by Combined Nucleat Multiplication and Fwnon — 
Several authois favored the theoiy that giant cells wcie formed b} com- 
bined nuclear division and fusion of cells, while others belle^ ed that one 
piocess could take place at one time and the othei at anothei 

j\IetschnikolT desciihed fusion in Bipinnaiia and in /Fti opectcn, 
and applied the theoiy gencially until he studied tubeiculosis in a small 
gophei-like animal the Ziesell , heie he found nucleai multiplication 
evidenced b} mitoses Stschnastny " one of his pujnls, lepeated his 
expel iments on the Ziesell, also found evidences of nucleai multiplica- 
tion, saw a mitotic figuie and so concluded that the foimation of 
giant cells was dififeient in \ai}ing sjiecies Adami ' made a distinction 
between those mcsothelial cells about foieign bodies in the bod) cavity 
of the astiopecten Avhich multiplied to foim a “plasmodium ’ and those 
which fused to foim a “s3ncytium ’ Alanasse,-"' Maichand and 
Heizog’’'^ found that epithelioid cells in early tubeiculosis often con- 
tained mitotic figuies and that these cells were easily differentiated up 
to the two-four-eight nuclear stage TIica evolved the theory that 
multiplication took place until the cells became laige enough to pioduce 
an attractne foice aftei winch thcA lused with similai cells to foim 
giant cells Kostenitsch and ^^’^olkow thought jihagocytes wandeied 
into flee foci of plasma exudate prolifeiated. at fiist and latei fused 
to foim giant cells foest (cited by Stschnastu} ■'’) favoied fusion but 
thought eithei could happen He said that the lymphoc^ tes did not fuse 
to form giant cells and that when they weie jnesent within giant cells, 
It was due to their having been phagoc^tosed Bakacs desciibed two 
stages in the foimation of giant cells one of piimary degeneiation and a 
later stage of nucleai inoliferation He thought that the piesence of 
giant cells indicated a piogiessing lesion and then absence a healing one 
Additional 'Ilicoiic<; of the Foimation of Giant Cells — KockeP"’ 
discussed the lelative meiits of fusion and nucleai division at some 
length, and while he favoied fusion he suggested a lathei novel wa^ of 
accounting for it He pointed out that dead cells weie known to be 
phagocytosed bv living cells and also that Ki uckmann had shown 
that living cells might penetiate dead cells so that one possible wa} in 
Avhich fusion could come about was for the more active one of tivo giant 
cells to phagocA tose the othei Similai vicaa’-s haA’^e been expressed since 
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Guieybse-Pelhssier suggested that when single cells died, then 
chi omatin was bi oken up and exti tided, and was then i eabsorbed b}'^ 
giant cells and foimed into new nuclei 

Seveial authois suggested that giant cells weie not tiue cells, but in 
leality only artifacts lesemblmg cells E Wegner'*'^ and Arnold'' 
thought some giant cells weie foimed by sudden aieas of degeneiation 
m the centers of giotips of cells Kostenitsch and Wolkow suggested 
that giant cells might be nothing moie than aieas of coagulated plasma, 
either m the connectne tissues oi m vessels, and that the appearance of 
being a giant cell was due to sepaiate cells which wandeied into the 
peripheiy of the plasma zone and undeiwent piolifeiation If this were 
the case, the size, shape and appeal ance of the so-called giant cell would 
depend on the piessure and compaiative iigidity of the suiiounding 
tissues Medlar recently published an opinion somewhat similai He 
consideied that the giant cells of tubeiculosis did not appeal until aftei 
neciosis had set in He studied then foimation with human, avian and 
bovine stiams, and concluded that, m each instance, aieas of necrosis 
developed and weie invaded by mononucleai leukocytes, lymi)hoc)des 
and polymoi phonucleai leukocytes The infiltrating cells might pass to 
the ceiiteis of the dead inflammatoiy tissue oi lemain in the borders, 
giving the typical appeal ance of peiipheial or cential aiiangement of 
nuclei, respectively He stated definitely that giant cells in tubeiculosis 
weie not cells, but only mfiltiated caseous foci 

When Medlar leported his views, I was studying the ettects of edema 
on tubeiculoiis lesions in rabbit eais and at once I tinned my attention 
to his obseivations I found that wheie edema oi a seious exudate was 
produced in early tiibeicles foimed m tissues maiked with india ink, the 
giant cells sepaiatcd m one of two wa}S some sepaiated out as shaip 
cellular stiuctuies with definite outlines, showing them to be true cells, 
while otheis broke up and sepaiated out as fiagments of neciotic tissue 
with single and smallei multinucleated cells I think Medlar’s idea 
explains a stage of the foimation of giant cells, but is limited to a step 
in development The majoiity of tubeiciilous giant cells aie tiue cells 
The various theoiies which accounted for giant cells on the basis of 
then resemblance to cioss sections of v^essels and associated chaiactei- 
istics have alieadi been discussed 

MKTHODS USHD IN STUDIES 01 GIVNT CELLS 

The methods used m studies of giant cells have embiaced almost all 
the pioceduies known to pathologists Beginning with the examination 
of unstained smeais and teased piepaiations, and progressing thiough 
the simple staining of sections of tissues embedded m celloidm, the 
special staining of sections fiom tissues piepaied m paiaffin the experi- 
mental piodiiction of lesions known to produce giant cells, the vital 
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staining' of tissues and the cultivation of tissues in vitro — each new 
method has added something to the knowledge not onh of the giant cell, 
which in Itself is compai atively uiiimpoitant, but to the knowledge of 
the natuie of the i elated diseases and of the bodily means of lesistance 
and defense 

It IS my pm pose to review biiefl}' the methods used and cite, when 
possible, the mam fact oi facts which each method has uncovei ed 

Flesh Pi epai ations — Giant cells weie fiist descnbed in smeais, 
teased prepai ations and sci apings mounted m physiologic sodium chlo- 
iide solution, in glycerin or in ueak acetic acid Langhans-^^ repoited 
his results with fresh tissues, and demonstiated that giant cells are not 
neciotic foci with cellulai mfiltiation, but true multinucleated cells 
Metschnikoff ‘ and Ins followeis studied phagocytosis b} maciophages 
in flesh prepai atioiis and smeais, and contiibuted the fundamentals of 
giant cell function Koch described the presence of bacillaiy masses 
in stained smeais, and almost all authors who have woiked with mtra- 
peiitoneal inoculations of tubercle bacilli have made c3tologic studies of 
the exudate as a part of the work These methods aie all useful and 
leceive altogethei too little attention at piesent 

Section <! of Fixed Tisuie ^ — By fai the giealei number of studies 
lepoited ha^e been of fixed tissues These studies have added much of 
the accurate knowledge which is at hand, and some of the confusion 
which exists Limited at best, the study of fixed tissues has been furthei 
hampeied, in mnumeiable instances, by the use of more oi less inefficient 
fixatives and impeifect staining methods and by the inadequate tiaming 
of some of the obseneis Much of the eaily woik was done 
by simple nucleai staining with carmine Latei , hematoxylin 
became the vogue, and has held its place to this dav m man} 
laboi atones Eosin, eiythioxin, phloxin and azuie II have been the 
more commonly used countei stains, though none of them is difterential 
for blood oi tissue cells Mallorv mtioduced the use of eosin- 
methylene blue on tissues fixed in Zenkei’s solution and moie lecently 
advased a change to phloxm-methylene blue In my expeiience, this 
method has been the most valuable foi the study of giant cells and othei 
foims of exudative cells Because of its polychromatic staining of the 
cytoplasm of the lymphoc}te-plasma cell series, one is able to distinguish 
clearly this senes of cells fiom the laige, nongianulai mononiicleai 
leukocytes, and to detect the differences between the nuclei which chai- 
actenze the multinucleated giant cells and those of lymphocytes or 
plasma cells whicli may have been phagoc}tosed Giemsa's stain has 
been used foi similai purposes, but is not easily applied successfully to 
tissues 

The special stains which have been applied to the nucleus have been 
used to bring out the nucleai changes which hav^e to do with nuclear 
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division, and have been made foi the puipose of settling the question 
of fusion or division Heidenhain’s hematoxylin (Schmorl"^ ), 
Benda’s hematoxylin (SchmoiP-"**) and Benda’s special stain to bring 
out structures connected with nuclear changes, centrosoraes and ceiitro- 
spheres (Schmorl weie used by Wakabayashi, Heixheimei, 
Heixheimei and Roth and Heizog’’’^ with moie or less diveigent 
conclusions, as aheady has been noted 

Chemical reactions foi iron, fat ciystals, soaps, glycogen, collagen, 
colloid and elastic tissue weie used by Heixheimer, Wolbach, Iwanoff 
and others in an attempt to identif) ceitain inclusions which the> 
encountered 

Modifications of the Giam-Weigert and of all the acid-fast bac- 
teiial stains have been used in the study of the included oiganisms and 
the yellow cential bodies desciibed as masses of dead tubercle bacilli b} 
Weigeit and Koch Thiough the use of connective tissue and fibril 
stains, such as Mahon’s stain foi connective tissue, phosphotungstic acid 
hematoxylin, Bielschowsky’s silvei method and Van Gieson’s stain, it 
has been possible to show that giant cells may include collagen fibiils 
Weigeit’s stain foi elastic tissue has shown that fibeis of elastic tissue 
may become potent foreign bodies leading to the development of giant 
cells The stains foi reticulum weie used to advantage by Downey,®*' 
Warren,®®® Foot,’-®® and others in their studies of reticulo-endothelium 
Malloiy and Paikei emplo}ed similai methods to show that endo- 
thelial cells do not form reticulum 

Many attempts were made to dilheientiate tuberculous giant cells 
from osteoclasts, and while it was sometimes possible to show acid-fast 
organisms m one, and alkaline granules in the othei, a consistently 
lehable method has not been found, and this is an additional point foi 
their cytologic identity 

VttoUy Stained Tissues — ^Vital staining has added a gieat deal to oui 
knowledge of tuberculosis, the formation of foieign body cells and 
exudative lesions generally The first account of vital staining which I 
found was that of Walb,“®" who injected the coinea of labbits with 
carmine solution and found that the coineal coipuscles became stained, 
while the leukocjtes did not take up much caimine He traced the 
formation of foieign body giant cells from the stained coipuscles 
Senftleben ®®® and Emil Marchand ®-‘® perfoimed similar expeiiments, 
but did not confiim Walb’s conclusions F Maichand injected 
gelatin stained with metltylene dyes, and pioduced foieign body giant 
cells containing stained phagocytosed particles Oppenheimer,®'^ Gold- 
mann ’®® and Bouman, E^ans and Winteinitz ''' studied the foimation of 
tubeicks fiom \itally stained Kupftei s cells in the hvei Haythoin,’ ’ 
and later Foot and Peimar,®®® injected india ink in studying 
the formation of tiibeides and giant cells Mcfunkin -’®’ marked 
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mononucleai leukoc}tes witli finel} giounci lamj) black Sewell, 
Pei mar Simpson, Foot, Sabin M J't Lewis and W H 

Lewis and otlieis used pyiihol blue nential icd, tiypan blue 
tr}pan led, colloidal caimine, Niagaia blue, isamine blue and the benzi- 
dine leaction in identifying the laige mononucleai leukocytes 
Gaidnei and Cash®' sepaiatelv devised wajs of studying cells 
vitally stained with neuti allied in paiaffin sections 

By means of these methods of vital staining it has been possible to 
lelegate the actnities of fixed tissues to the backgiound in the foimation 
of giant cells and to emphasize the impoitance of the laige mononucleai 
phagocytic cells 

E i pci iiiu iitdl Studies — The most inleiesting woik which has been 
done on giant cells is that along expeiimental lines One of the eailiest 
groups of experiments in which giant cells weie found was perfoimed 
by Conbeim and hiankel in 1869 AppaientL they weie inteiested in 
giant cells only as one of the diagnostic points of tubeiculosis The} 
tiansplanted bits of caseous mateiial into the peritoneal cavities of 
guinea-pigs, and obtained tubeicles They then took bits of noimal 
tissue fiom tubeiculous cada\ers, and again obtained tubeicles The 
woik pieceded the da}s of steiilization of instiuments and aftei they 
had injected all soits of things, including blotting papei, clean lint, gutta 
percha, india lubbei and the like, they obtained tubeicles with giant cells 
in all the animals which sunived acute general peiitonitis They 
decided from then experiments that tubeiculosis was not due to a 
specific viiub, but came fiom a \aiiety of substances Lange-®'’ studied 
the leactions in the lymph sac in fiogs, and found giant cells Weiss, 
after finding giant cells about coal dust and in a syphilitic bubo, injected 
bans woolen fibeis and featheis into the subcutaneous tissues of animals 
and studied the piocess of encajisulation He found lathei laige cells 
with single nuclei about the f oi eign substance They suggested ejiithelial 
cells, but weie not, and some of them had fiom two to four nuclei 
Theie were also well developed giant cells which he thought came b} 
fusion of the smallei ones 

Zieglei s expel iments with glass platelets have alieady been dis- 
cussed Emil Maichand,-'*’’ in 1883, woiking undei the diiection of 
Baumgarten,-® implanted silk sutuies and sponges in the tissues of 
guinea-pigs He used two senes, one with lodofoim ci}stals and one 
without He noted that oiganization of the sjDonge took place by the 
extension of connective tissue and cajiillaiies into the meshes and 
decided that giant cells came fiom the ingiowth of fixed tissues The 
giant cells appealed in the peiipheial aieas of the sponge, while the 
infiltiated aieas weie m the moie cential poitions He also rej^eated 
Walb’s •’®' and Senftleben s exjjei iments with modifications Walb, in 
1876 had injected the coiiiea of living labbits with caimine solution, and 
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tound that oidinai) white cells and lymphocytes weie not stained, but 
that true corneal corpuscles took up the caimine He tiaced giant cells 
to the fusion of the stained coineal coipuscles Senftleben, in exactly 
siinilai expel iments, had concluded that they came fiom fused lympho- 
cytes E Marchand injected the cornea of a dead labbit, lemoved it 
and used it as a foieign body in anothei animal In two days, all the 
pus cells about it weie stained with caimme, he therefore thought the 
method inconclusne E Maichand veiified the observations of Baum- 
gaiten as to the lelationship of giant cells to blood vessels, and concluded 
that giant cells are alwa}s formed fiom fixed tissues 

Hallwachs was one of the early workeis to use antiseptics to 
exclude the inflammatory reactions in the healing of injuries caused liy 
vaiious foieign bodies Other early expeiimenteis included Heiden- 
hain (quoted by Langenbeck -^®), who injected elderpith, von Reckling- 
hausen and Ranvier,-®" who injected blotting paper and a substance 
called “Lammanaiiastuke,” and von Lesser,-^'* who reported on the 
reactions foimed aliout catgut sutuies 

Felix Marchand, in an important contiibution in 1888, injected 
sponge, small pieces of the haidened lung of a human being in place of 
a veiy firm sponge, hardened liver, pieces of cork, blotting paper, rabbits' 
coinea and stained gelatin Marchand"'’® found sponge of fine giam 
the best mateiial foi the study of giant cells, and ci edits Hamilton 
(1881) with having been the first to use it Maichand-'’® made many 
experiments, including the injection of stained gelatin and lycopodium 
spoies, and concluded that giant cells came in pait from the cells in the 
immediate suiioundings, and possibly also .from wandeiing cells He 
Cl edited Mai tin with first using lycopodium spoies Latei, von 
Bunger, woiking undei Maichand. used foreign bodies dipped in tui pen- 
tine or iodoform and veiified Maichand's obseivations Herzog,^®^ 
anothei of Maichand’s pujnls, lepeated the expei iments with sponge 
grafts in 1916, saiing that he wished to stud} the lesults with modem 
technical methods and modern difteiiental staining, and in the light of 
lecent conclusions with lefeience to blood cells He concluded that 
foieign body giant cells came fiom mononucleai leukocytes, serosal 
mesothelium and connectue tissue cells m the submesothehal aieas, and 
lesulted from nucleai j^rohfeiation 

Fabei ®‘ fiist injected agar-agai Foibes,’®* working nndei the 
diiection of Mallory and Wolbach, studied the origin of foreign body 
giant cells about injections of agai-agai In 1922, Ii='>i4o 
expel iments b\ injecting stained agai-agai, agai-agai mixed with 
lycopodium spoies and agai-agai mixed with lycopodium spoies stained, 
before injection with gentian Molet I injected india ink to maik the 
cells, and it seemed to me that giant cells m these foci were foimed b-\ 
the fusion of mononuclear phagocAtes Latei I pioduced lesions in 
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similai \va}s, and followed them by inducing localized edemas oi seious 
exudates about them I was inteiested in sepaiatmg the tubeicles, and 
paiticulaily the giant cells, into then constituent elements Some giant 
cells broke up into a cential caseous mass with a margin of phagocytes 
and othei cells, as stated by Medlai hut the majoiity of the giant 
cells separated out as definite cellulai entities 

No othei t 3 pe of foieign hod}'^ has been used in the pioduetion of 
giant cells so fiequently as tuheicle bacilli and then pioducts It is 
impossible to leview the expeiiments heie, though the lesults of many 
have been given Paiticulaily woithj of mention is the expeiiment of 
Kostenitsch and Wolkow,"”" who pioduced ehionic inflammaton 
exudate of mononuclear cells h) injections of albumin hefoie the 
injections of tuheicle bacilli Also noithy of mention is the woik of 
Pruden and I-Iodenpyle,-®^ who weie the hist to show tiiat giant cells aie 
formed in lesions pioduced expei imcntally b} the injection of dead 
tuheicle bacilli Of intciest also, nas the expeiiment of Buigess,'"’'’ who 
injected the chemical constituents of caseation necrosis svntheticallj 
prepaied bj mixing calcium phosphate, calcium caihonate, cholesterin, 
palmitic and steal ic acids and seveial bland oils and fatty substances 
exti acted fiom tuheicle bacilli, ,ind obtained giant cells, thus showing 
conclusively that the giant cell of the tuheicle is only a tjpe of giant 
cell and not a specific stiuctuie 

Tissue Cultuici — Awioiow and Timofejewski paved the way foi 
the study of cultuies of blood cells in v'ltio In the hope of settling the 
question between fusion and nucleai division, many vvmrkcrs turned to 
this field The possibilit}'^ of fusion to foim giant cells has been 
definitely settled, so fai as emhijonic cells and the cells of some of the 
lower animals aie conceined, but the obseivation of giant cells in 
cultures has not always led to unifoim conclusions Several lesearch 
workeis, who foimeily believed that giant cells were foiined exclusn^elj 
by direct nuclear division, latei reported the obseivation of fusion 
Lambert and Hanes obseived giant cells of gieat size, fiom 30 to 500 
microns in diameter, in cultuies of spleen and bone inaiiow of rats 
The}'’ mterpieted the cells as the result of unsuccessful cell division In 
1912, Lambert, m studies of cultuies of the spleens of einbiyo chicks, 
reported the observ'ation of a fusion of cells to fonn the laige giant cells 
In 1921, Lewis and Webstei,"¥ woiking vvnth cultures of human Ijmph 
nodes, desciibed the formation of giant cells bv amitosis fiom endo- 
thelial cells which coriesponded to the leticulai cells of Maxiinow 
Lewis and Lewis--- stated definitely that, in cultuies of human lymph 
nodes, giant cells weie not foimed bv fusion Subseqiientlv, Lewis and 
Bruda obseiv'ed a fusion of mononucleai s to form laige giant cells, 
and still moie recently in 1927, Lewis,--® in cultures of lat saicoma 
leported the formation by fusion of giant cells in all lespects typical of 
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the Langhans giant cell of tubeiculosis He published a senes of 
sketches made at inteivals of fiom fifteen to twenty minutes, which 
illustrated the fusion In the same cultuies, he observed direct nucleai 
division without division of the cell Giant cells appeared in his cultures 
to be formed, m part, by diiect division, mitoses not having been seen, 
111 part, by fusion of sepaiate cells, in part, by the mcoipoiation of 
additional single cells with the giant cell, and in part, by the fusion of 
two 01 11101 e multmucleated giant cells to foini larger giant cells 

Cohen, using Sabin’s =” technic with neutral red, studied cultuies 
of tui tie’s blood and saw cells fuse to foini giant cells Later he found 
that giant cells may break up and foim smaller multmucleated cells 
Maximow studied the foimation of giant cells m tissue cultures to 
which tubercle bacilli had been added, and found that tubeicles were 
formed from “pol) blasts,” which he stated were the same cells as the 
“maciophages” of Metschnikofif He stated that these cells originated, 
in part, fiom lesting wandering cells of the connective tissues and, m 
part, from nongranulai white cells and monocytes He obseived the 
transfoimation of ^xilyblasts into epithelioid cells and giant cells The 
lattei weie foimed by the fusion of epithelioid cells Lang, woiking 
with cultures of rabbit lung and tubeicle bacilli, traced the formation of 
tubercles to the inteialveolai septal cells, but did not observe any 
formation of giant cells 

Analyzing the evidence fiom tissue cultuies, I find that the forma- 
tion of giant cells by fusion cannot be excluded , and it seems probable 
that direct nucleai division, though much harder to prove than fusion, 
also occurs 

ReconstnicUov — Medlai piesented some interesting serial section 
reconstruction models of giant cells at the Meeting of the International 
Museums Society in Albany in 1926 

ruNCTioNS or giant cells 

The earliest idea of the function of the giant cell was that held during 
the iieriod dominated by the “blastema” theoiy of cell origin Giant cells 
were then supposed to be centers foi the spontaneous development of 
exudative cells Accoi ding to Langhans, Rokitansky described giant 
cells in his treatise on patholog} as “muttei zellen,” 01 large multinu- 
cleated protoplasmic structures with many free mononuclear cells 
gatheied about thenr They were believed to act as small “pseudo- 
peritoneal” membianes and to produce tubeicle cells spontaneous!) 
This view was practically given up with the geneial adoption of 
Virchow's theoiy, “omnis cellula e cellula ” 

The Bulletin of the International Museums Society containing a report ot 
the Allnin meeting has not ^et appeared 
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Metschnikoft maintained fiom the bcginnin" that giant cells 
weie multinucleai phagocytes, and that the\ ouginated fiom iinicelkilai 
2>hagocytes This Mew has now come to be almost universally adopted 
Opposed foi many yeais to this Mew weie the theoiies of Baiim- 
gaiten-®-*" and Weigeit,®'- which postulated that giant cells were pii- 
marih' centeis of destiuction and weie doomed fiom the moment o^ 
then appeaiancc It followed fiom this hypothesis that giant cells did 
not have a function, but weie only stages in neciotic changes Even 
Weigeit, howevei, descnbed yellow nodulai inclusions m giant cells 
which he believed to be dead bacilli Othei theoiies haie attiibuted 
ameboid motion to giant cells, which peimitted them to w'ander about 
and distribute tubercle bacilli Schmaus and Uishinsky consideied 
them as centeis foi the beginning of a tubeicle The present interpreta- 
tion connects them wnth the incoipoiation of ncciotic mattei, cry'stals 
and anything insoluble wdiich is delcteiious to the tissues and is absorbed 
either slowly oi not at all On account of this phagocytic actnity, 
Smith considcied giant cells as CMdencc of the highest lesistance of 
a tissue against tubeiculosis 

Theie is no longei any question that the chief function of giant cells 
is one of defensive phagocytosis Zinssei ci edited Panum with 
haling been the hist to suggest that phagocytosis plays an impoitant 
role in combating infectious diseases Metschnikoft w'as the real 
founder of the school which taught that phagocytosis was the body’s 
chief mechanism of defense He divided phagocytes into hxed and 
ameboid phagocytes The hxed tvjie w^eie lining cells, foi example, 
ICupftei’s cells, the ameboid ty^pe consisted of (1) miciophages, or 
poly moiphonucleai leukocytes, and (2) maciophages, oi mononucleai 
phagocy tes Metschnikoft thought that giant cells ivere an active 
mechanism of defense against tubeiculosis, that they developed from the 
maciophages and that they w'eie themsehes active ameboid phagocytes 
Stschnastny^ one of Metschnikoff’s pupils, said that giant cells devou ed 
tubeicle bacilli by'^ then veiy"^ loiacity^ and that, though the bacilli 
multiplied wdien hist taken up, they"^ w'-ere eventually'^ destioy^ed 
Di Renzi concluded fiom his leseaiches on giant cells in tuberculosis 
that the bacilli w^eie taken in and undenvent multiplication foi a time, 
but that latei wxixy^ capsules formed about them, and these became fused 
into y^ellow^ clumps of dead bacilli Koch also descnbed the waxy 
yellow inclusions and interpreted them as dead oiganisms He did not 
considei that the lesult was in any w'av due to the activity of the cell 
Welcker studied phagocytosis of tubeicle bacilli on the waim stage and 
found that the cells took up bonne bacilli quickly^ and undeiw^ent 
caseation, but that they'^ phagocy tosed human and avian stiains much 
moic slowdy With lefeience to stieptococci, Gai and Moiiison’-' 
consideied jihagocy^tosis to be the chief agent of defense Bon el 
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and Kiener''*^ weie also ad\ocates of phagocytosis by giant cells as an 
important defensive reaction Kockel believed that giant cells phago- 
cytosed not only tubercle bacilli and exudative cells but also each 
other Lange observed phagocytosis of cells by multmucleated cells 
in punctuie fluids fiom the lymph sac of fiogs 

Karsnerd"'’ in his new textbook, outlined phagocytosis briefly in 
thiee phases (o) the stage of approach, which he attributed to chemo- 
taxis, (h) the stage of ingestion due to mobility of the phagocyte, 
stickiness of the cell wall and changes in the sui face tension and in the 
hydrogen ion concentration, and (c) the stage of destiuction or digestion 
of the particle Foimerl>, theie was some doubt as to the power of a 
cell to digest incoiporated material Faber, in 1893, demonstrated the 
power of giant cells to digest agar-agar The preparations of Ssudaka- 
witsch, showing digestion of elastic fibers, were convincing, some of the 
elastic fibers were long enough to extend beyond the borders of the cell 
and such extracellulai portions weie preserved, while the intracellular 
parts were partially digested Opie^” demonstiated the enzymatic 
action of phagocytes on tubercle bacilli Maximow followed the 
formation of tubercles m cultuies of mammalian tissues and observed 
the phagocytosis of tubercle bacilli and their subsequent digestion He 
stated that' the inti acellular digestion of bacilli m epithelioid cells is 
probably highly increased aftei their fusion into giant cells, so that the 
number of organisms in the multmucleated cells is never gieat Later, 
the giant cells contain inclusions of yellow pigment resulting from 
destroyed bacilli Wells®'" stated that, in general, the digestion of 
materials taken into a giant cell seems to go on just as it would m the 
individual cells which compose it Unless the particle is insoluble, the 
digestion takes place by the action of intracellular enzymes If 
the chemical substances are inert, they may remain in the cells for long 
periods 

Phagocytosis is a function of cell protoplasm, and the suiface of a 
phagocyte is leadily adjustable and easily permeable It is not difficult 
to see how two such cells, either one of which is capable of incorporating 
a foreign body of a size neaily equal to itself, may under pioper condi- 
tions fuse to form a cell with two nuclei 

The functions, in addition to phagocytosis, which have been 
attributed to giant cells, have been those of distributing infectious agents 
and of protection Stschnastny thought that giant cells were active 
agents in distributing tubercle bacilli, which they had phagocytosed in 
carrying them to new foci Rous and Jones believed that, at times, 
cells of living tissues protected Lei^chmania, gonococci. Backus lepiae 
and Bacillus tubei culosis against the destructive action of the body 
fluids They demonstrated the protection of Bacillus typhosus m vitro 
by phagocytes Giant cells probably have the same quality of protoection 
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as single phagocytes The fact that they completely engulf crystals and 
sharp nregulai pai tides seems to indicate that they may serve also in 
piotecting the more delicate tissue cells fiom injuiions pai tides 

The ingestion of meit pai tides, such as glass and caihon, has not 
been satisfactorily explained The assumption that they become coated 
with seiuni which serves as food foi the phagocyte is not in itself 
satisfactoiy, since the cells themselves aie in a medium of serum which 
surrounds them on all sides 

r\TE or GIANT CELLS 

Compaiatively few authors ha\e discussed the fate of giant cells 
VVeigeit'*'- consideied them neciotic fiom the beginning, and as result- 
ing not only m then own destiuction, but also in the death of the other 
cells m the aiea Fianchetti stated, on the other hand that giant cells 
could lemain in the tissues foi long peiiods without eithei degeneiatmg 
01 changing hack into connective tissue cells 

The final disposition of giant cells piobably depends largely on the 
relative inactivity of the substances which hi ought about their forma- 
tion Foi instance, in a section in my possession, showing giant cells 
about silk sutuies which had been placed in the dura at opeiation more 
than two years bef oi e the patient came to autopsy, the giant cells appear 
intact and healthy This does not mean, of couise, that they are the 
same giant cells oiigmally foimed at the site, but it does suggest that 
they aie lathei peimanent stiuctures In tuberculous, anthiacotic lungs, 
giant cells with cades of caibon pigment about the nuclei aie commonly 
seen m the maigins of healed, encapsulated caseous lesions Sometimes 
they aie the only nucleated cells m the aiea, which indicates that they 
have outlived the suiioundmg tissues The presence of the phagocytosed 
pigment suggests that they aie not recently formed cells, because most 
of the free pigment has disappeared fiom the area Hence, it seems 
likel}' that giant cells ma}’^ persist for long peiiods about foreign sub- 
stances, and that they may even remain active, living cells until the 
degeneration oi death of the othei tissues in the region 

As for the fate of giant cells after the substances which attracted 
them are gone, the stoiy may be difteient Hektoen studied 

the breaking up of giant cells in a case of healing tuberculous meningitis, 
and found the giant cells fibrillating, splitting up and dividing into 
mononudeai cells He followed up his obseivation with some experi- 
ments on the absoiption of coagulated serum fiom the anterior chamber 
of the rabbit's eye, and concluded that in healing, nondegenerated tuber- 
culous tissue, the multinucleated giant cells may, in part, disintegrate 
and undergo absorption, and in part form viable small cells Cohen,®® 
in his observations of cultures of turtle blood, not only witnessed the 
foimation of giant cells by fusion, but also saw some of them break up 
into several smaller multinucleated giant cell masses 
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the occukrence or gi'Vxt cells 
Giant cells may be found in any tissue of the bod) or in any kind of 
lesion which persists for inoie than the eight to fouiteen days necessary 
for then de\elopment \Vheie\ei theic is an insoluble or slowly soluble 
substance too laige to be ingested b) a single cell, a giant cell will 
sooner oi latei appeal The substance may be extraneous material 
artificially or accidental!) intioduced, or it may be coagulated blood or 
exudate, or neciotic bodily tissue, the result of injury, of improper 
nourishment oi of enz)matic action The attempt to leview their occur- 
lence is limited to the moie common and constant lesions in which 
they aie found, and to a few unusual sites 

In Simple Giamilation Tissues — Lubaisch desciibed the presence 
of giant cells m simple leparative gianulations He pointed out that they 
were there foi the lesorption of hemorihage, hemoglobin pigment, 
coagulated bits of fibrin, injured elastic fibeis and like matter Lang- 
hans did his fiist woik on phagocytosis b) giant cells on the lesorp- 
tion of hemoirhage Ssudakawitsch,^^’’ Unna,®^“ Jores,^^® Hektoen 
and others described giant cells about elastic fibers Mallory stated 
that they may form about collagen fibers and Goldzieher and Makai 
described them in the bordeis of infarcts and other like lesions As 
examples of their occurience m chionic inflammation, one may cite 
the presence of giant cells in the bronchioles m asthma, observed by 
Maichand,'®^ m bronchiolitis obliterans, witnessed by Vogel, and 
m organizing pneumonia, reported by Karsnei and Myers 

In Areas of Degenei atwn, About Deposits and in Foci of Neciosis 
— Giant cells have been described as occurring about both epithelial 
hyalin and connective tissue hyalin by Kruckmann, Kiause, Manasse 
and Mallory, and about areas of amyloid by Kruckmann Rhea (cited 
by Forbes found them about degenerated colloid masses in the 
thyroid, and Wiesel in hyaline areas of the thymus They are com- 
monly found about deposits of calcium salts and about all kinds of 
crystals C Meyer ,2®’’ Manasse, Kruckmann, LeCount and others 
described giant cells filled with cholesterin crystals, or interpreted the 
clefts found in the cells as having contained cholesterin crystals prior to 
the passage of the tissues thiough alcohol Manasse, Korner,^^^ Fried- 
rich and Kirchner^®^ and Janssen (quoted by Grunert^^®) reported 
giant cells in the so-called cholesteatomas of the ear, and Klemm 
found them m a large, cholesterin filled cyst of the omentum They are 
also common about fatty acid cystals, as pointed out by Herxheimer,^®® 
Mallory ^^2 and others In one of Klotz’s class sets of sections, num- 
erous giant cells are shown about bile pigment and fatty acids I have 
frequently seen them in areas of fat necrosis of the pancreas and peri- 
toneum Weber produced them in subcutaneous fat by the injection 
of ether They have been found about uric acid crystals and around 



686 


4RCHIVLS OF PATHOLOGY 


chalk stones in gout I observed a lemaikable case in which giant cells 
weie numeioiis about the coipoia ain3dacea in the piostate, and they are 
common about the similai stiuctures in psammomas 

About Foicign Bodies — Giant cells are found about all sorts of 
meit foreign bodies, as has been shown by the experimental woik already 
cited They veie found eaily by Marchand and von Lesser about 
catgut and silk sutuies They aie found regularl)^ about fatty, oily and 
paiaffin masses injected foi cosmetic pin poses, and have been described 
as occurring m paraffinomas by Firkets and others I have seen 
them about seveial substances not yet mentioned, including gunpowder 
in burns, pai tides of caibon, glass, pieces of coal driven into the wounds 
of mineis, and m a sinus which was under treatment with bismuth paste 

In Tuhci culosii — So much has alieady been said about giant cells in 
tuberculosis that little more than a summaiy need be added Reviews of 
the earl) liteiatuie weie made h) Duick,'''’’ Durck and Obei ndoi f er,®' 
Pertik,*®® Paltauf and Kockel The predominant opinion about 
giant cells m tubeiculosis at present is that the)’’ are identical with the 
foreign body giant cells which arise either from epithelioid cells oi from 
wandeiing nongranulai leukocytes The stage of their formation 
piesented m cells with two oi thiee nuclei is tlie one about which the 
least seems to be known If the) aie foieign body cells, the particles 
causing them to foim must be extremely small and rarely acid-fast 
tubercle bacilli Many who have accepted the fusion theory for larger 
cells have adheied to nuclear division foi the “mailer ones Medlar’s 
idea that giant cells are agglomerations of sepaiate cells in caseous foci 
does not explain this stage of few nuclei, noi the final laige globulai 
cells The Baumgai ten- Weigei t idea of giant cells as centers of necrosis 
may be correct in some instances, but cannot be applied universally 
Bakacs’ statement that giant cells indicate a piogressive lesion, and then 
absence a healing one, will not hold Isolated giant cells aie often 
piesent in the boideis of inactive, totally calcified, fully encapsulated 
lesions 

Stewart and Rhoads®®® made an interesting obseivation with refei- 
ence to the presence of giant cells in reactions of the skin to tuberculin 
They explained their presence on the basis of foreign bodv giant cells 
gathered about small focal areas of necrosis, and not as a specific 
response to tuberculin Weller ®'^® pointed out that foreign body giant 
cells unassociated with products of tubeiculous infection may occur by 
accident of position in tubeiculous lesions Waithin ®®® described typical 
tubercle giant cells in placental tubercles 

In Sypluhs — Giant cells weie described as occurring in gummas by 
Jacobson,^®® in 1877 They had been reported m syphilis previously by 
Baumgarten,®®® but were thought by him to be due to concurrent tuber- 
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culosis Later, Baumgarten leiteiated his belief that giant cells weie 
present in gummas only when tuberculosis also existed m the same lesion, 
and he pointed out that tuberculosis often coexisted with lymphosai coma 
as well, which might account foi their presence m sarcomas Mai- 
chand disproved Baumgarten’s claim by pioducing giant cells in all 
sorts of experimental lesions, and soon giant cells were leported m 
gummas of all parts of the body Brissaud,^® Malassez and Reclus ■ ® 
and Schmaus and Sacki lepoited them in syphilitic lesions of the 
brain, and Pick found them in a gumma of the spinal coid 
Brodowsky,^ ThoieP^^ and Busse repoited them in gummas of 
the heart Brodowsk}^ thought they aiose fiom angioplasts, and 
Busse believed they weie metamoi phosed muscle cells Bruch found 
them in five cases of skin syphilis Eisenberg saw them in a primary 
lesion, and Binder desciibed them in congenital syphilis of the livei 
Von Langenbeck repoited an interesting instance of coexistence of 
caicmoma and gumma in the tongue, and obseived the jiiesence in them 
of numerous giant cells Herxheimer,^®' who leviewed the subject in 
1908, pointed out the similarity between caseous and gummy necrosis, 
and said that if one accepted Weigert’s theory of the foimation of 
giant cells for tuberculosis, one might equally well apply it m syphilis 
He concluded that giant cells in syphilis, including both those with cen- 
trally placed and those with penpheial nuclei, weie due to the action of 
the specific vii us 

It was formerly taught that a point in the differentiation of gummas 
from tubercles was the type of giant cell present Lubaisch,--® in 1911, 
still adhered to this view It will not hold generally, and has been 
dropped from the more lecent American textbooks Mallory stated 
that giant cells occur rarely in chancres and frequently in gummas, and 
that they are the same giant cells that form around elastic fibei s, fat, its 
various products and fibrin Karsnei stated that giant cells m 
gummas are of the same type as those in tuberculosis, but aie less 
numerous In gummas of bone, in which syphilitic giant cells and 
osteoclasts occui togethei, it is impossible to tell one fiom the othei 
unless by their lelations to other structures 

In Miscellaneous Gianulomas — Giant cells have been found in neaily 
all infectious granulomas Duval and White i epoi ted them m glanders, 
in which they thought that the cells developed by fiagmentation of the 
nuclear chiomatm Mallory said that the giant cells of glanders varied 
somewhat in nuclear structure from the ordinary foims of giant cells 
Eppingei and Ducor reported that they observed them in actinomy- 
cosis, in which their piesence was confirmed by Lubai sch and 
Mallory McCallum stated that they are rarely found in actinomycosis, 
and I have failed to find them in several cases outside the bone lesions 
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Ricketts leviewed the literature on oidiomycosis and blastomycosis, 
and leported twelve new cases of oidiomycosis Giant cells were a con- 
stant observation in his cases , and his plates showing giant cells about the 
oiganisms aie most beautiful Hektoen/'^® Busse and otheis found 
them in bIastom3^cosis , and I haie had seveial cases, unrepoited, in which 
the giant cells filled with budding yeast f oi ms f ui nished the differential 
point of diagnosis Giant cells have been described as occurring in 
ihinoscleroma and mycosis fungoides by Lubai sch,^-'''^ in Madura foot 
by Vincent in paschachurda by Ssudakawitsch and in the tissues 
about abscesses due to Spot ohichun scheucki by Hektoen and 
Perkins Jadassohn found them m erythema exudativum multi- 
forme and nodosum, and Phillipson 2®” in erythema multiforme Permar 
and Wed desci ibed giant cells as occm ring jn the skin lesions of a 
case of tulaiemia m man An mteiestmg and lather unusual lesion in 
which giant cells were a piominent featuie was desci ibed by Waithin and 
Davis®®® in their lepoit of pseudotubercles of the skin due to cactus 
spines 

In the Vicinity of minimal Parantc<; m Body 1 issues — Animal 
paiasites and their ova aie sometimes the foreign bodies which lead to 
the development of giant cells Paltauf,®" Wagenmann,®’’® Schroeder 
and Westphalen ®®® and otheis reported them about cysticeici Lehne,®^® 
Kiuckmann,®®^ Vieroidt ®'‘® and Guillebiau found them near the walls 
of echinococcus cysts Mallory said that they were common about 
encysted tiichmae, and Hutchinson desciibed them about the encysted 
ova of Schistosoma haciiiatobium and Schistosoma m-ansoni In 
some class mateiial sent me some 3'ears ago by Hutchinson from Tanta, 
Egypt, I made a careful study of the foimation of giant cells I found 
gieat numbeis of laige giant cells both inside and around the empty 
shells of the ova and aiound the sides of them in lectal and bladder 
polypi Mononucleai phagocytes appeared to have wandered into the 
small empt)’- capsules thiough devices m the walls, and latei to have 
fused and formed laige multmucleated giant cells 

In Giant Cell Giaiiulomas of the Peritoneum — Occasionally, sur- 
geons, on opening the peiitoneal cavity, find the peiitoneal sui faces 
studded with small, moie or less discrete nodules The condition has 
fiequently been mistaken foi tuberculosis or general carcinomatosis 
Seveial different conditions may give use to the appearance Hertzlei 
and others have applied the teim pseudotubeiculosis to it, and have 
described it in several foims (1) a bacillaiy form, which appaiently is 
not a definite entity, (2) a foreign body foim, and (3) a foim following 
the rupture of pseudomucinous cysts I have not found any of the 
so-called bacillaiy forms, but I have had instances of the second and 
thud foiins In one instance, I was sent a nodule by Dr J Alexandei 
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foi diagnosis by means of frozen sections Tlie nodule was from a 
patient supposed to have geneial caicinomatosis I found a simple 
foreign body granuloma with most beautiful giant cells formed about 
bits of stuped muscle and cellulose The history levealed that the 
patient had been opeiated on two years befoie foi a luptuied duodenal 
ulcer Similai cases weie lepoited b} Maichandy'® Hanau/'*® Coopei/® 
Guthrie/®^ C Meyei and Oidwa} Imbeit, Cottalorda and 
Lagarde^®® repoited similai lesions due to bits of lint and sponge left at 
opeiation Coionini and latiou/" incising the -stomachs of guinea-pigs, 
produced the condition experimental!} 

A similai appeal ance may follow the oiganization of extensive fat 
necrosis Heie the giant cells foim about small cysthke areas of degen- 
erated fat and fatty acid ci}stals I have had one such instance, and 
Herxheimer repoited a case in which the foci ueie calcified 

That the oiganization of pseudomucinous substances from ovarian 
cysts may take the foim of foieign body gianulomas has been shown 
by Eiger,®® Fiankel,^^’^ Werth ®"® Gottschalk and Polano This type 
of granuloma was i eviewed by Merkel 

Still anothei type may follow the oiganization of fatty substances and 
hails discharged into the abdomen through the luptuie of dermoid cysts 
Instances of this type weie lepoited by Ki uckmann and by 
Herzog^®® The i datively common occuiience of these peiitoneal condi- 
tions should not be forgotten by suigeons and pathologists associated 
with active suigical clinics 

In Inflamimtoiy Lesions of the Bones and the Joints — Since the 
osteoclast is m all probability a foieign body giant cell m a special 
environment, and is a noimal constituent of all embiyonic and adult 
bones, it almost goes without saying that they aie found in every type 
of lesion of the bone They are important in the embiyonic development 
of bones (Keibel and Mall,^®®) in the healing of injuries and fractures, 
taking up not only bone salts but blood pigment as well, and in the 
resorption of calluses and of bony excrescences That the} do not 
necessarily have their oiigin m bone tissue is shown by their appearance 
about tiansplants into subcutaneous tissues of dead bone and polished 
ivory 

McCallum,®®®'^ Malloiy®^®^ and Kaisnei ^■® desciibed giant cells as 
constant obseivations in acute and chronic osteomyelitis, in infectious 
granulomas of bone, in iickets, in osteogenesis impel fecta and allied 
conditions, in osteomalacea, in osteitis defoimaub of Paget and in othei 
conditions of the bone Giant cells u^eie found in aithiitis deformans by 
Nichols and Richaidson,®"^ ^nd they aie usuall} present in all other 
t}pes of arthritis They aie common in pyoiihea pockets about the 
teeth, and mateiial obtained in cuietting tooth sockets 
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THE GIANT CELLS IN TUoMORS 

The giant cehs in ttimois have been known since the Avork of 
Mullei in 1838 The coniiision which existed concerning the origin 
and nature of giant cells geneially was laigely due to the lecogmtion 
that the giant cells in tumois often diffeied widelv fioin those in ttibei- 
culosis and in foreign body gianulomas Rustizky and others 
reported giant cells lesemblmg osteoclasts m sai comas of the bone, and 
the term “giant cell sai coma” came into use Lubai sch stated that 
among the eailier textbooks of pathology, Thoma’s ivas the only one 
which desciibed a giant cell tiimoi outside the bone, and his exception 
was that of a giant cell sai coma of the bi east The mistake which was 
made was that of considering all tumois containing giant cells as being 
identical in origin C Meyer and Zieglei later pointed out the 
wide distribution of giant cells in tumors, and explained them on the 
basis of foreign body giant cells 

Kruckmann undeitook to deteimine whether oi not all giant cells 
weie the same, legaidless of the tissue in which the}’- might occui He 
compared those in tubeiculosis with those found around foreign bodies, 
about paiasites, in sarcomas and in epithelial tumors, and decided that 
they were not all alike, but that thej came from several difteient sources 
He concluded that man}' of them could be accounted foi on a foreign 
body giant cell basis, and that they weie formed about such substances as 
pigment, glycogen, amyloid and possibly hyalin He cited Lubai sch’s 
instructive case of a peiiosteal sarcoma of the foiearin, which proi'ed 
that some of the giant cells could be entirely independent of the essential 
cells of a tumor The pi unary gioivth contained only spindle cells, the 
first recurrence was made up of spindle cells and foreign body giant cells 
together , while at autopsy many of the spindle cells ivere multinucleated, 
and compaiatnely few large giant cells of the t 3 pe found round a 
foreign body were piesent Kruckmann, in discussing this case, said 
that, in the last recuiience, two kinds of giant cells weie jnesent those 
which were related to osteoclasts and belonged to bone, and those which 
were tumor giant cells and which metastasized to the secondaiy sites 

Stroebe believed that tumor giant cells were foieign body giant 
cells which arose from tumoi cells, pai tly by nucleai division and partly 
b}' fusion Klebs not only found multiple mitoses in tumoi cells, but 
such laige ones that he called them “giant mitoses ” Manz -■*" took the 
stand that the giant cells in sai comas weie of two kinds one kind arose 
from the rapid proliferation of true tumor cells and contained many 
nuclei, the othei arose fiom the degeneiation of tumor cells and the 
fusion of degeneiated cells Rindfleisch beliei'ed that the giant cells 
m bony tumoi s were osteoclasts i eleased by bony i esorption Malassez ‘ 
traced them to proliferated endothelium, Avhile Boi st and Zieglei 
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thought they had multiple origins Malloiy advanced the explanation 
that the giant cells in tumors were of at least two types One was a 
true tumor giant cell originating from tumor cells by multiple mitosis 
due to rapid growth, and vaiying with the type of tumor concerned 
The other was a foreign body giant cell formed by the fusion of endo- 
thelial leukocytes The lattei cells were not tumoi cells, although the 
tumors which contained them weie called "giant cell sai comas” He 
said that such sarcomas should be classified according to the nature and 
type of the essential cell from which they arose, and that the use of the 
term “giant cell sarcoma” should be discontinued It has been my prac- 
tice, in instructing students in the subject of giant cell tumors to advise 
them to disregard the giant cells and study only those cells which unques- 
tionably are tumoi cells 

OcciuJcnce of Giant Cells in Tumoi s of the Bone — ^Until lecently, 
the understanding and interpretation of tumors of the bone was in a 
greatly confused state Since almost all giant cell tumors of bone were 
classed togethei, it was difficult to reconcile the gieat variations in 
malignancy which were constantly encountered The occurrence of 
giant cell tumor of the bone m man was leviewed by M B Schmidt,®^® 
and its occurience in animals by Caspei In eaily reports, Rustizky 
and Hansemann appreciated that in myelomas there were two kinds 
of giant cells the osteoclasts, and the megakaryocytes, oi giant nucleai 
cells Malloiy’s article on giant cell tumors thiew consideiable light 
on the question, and the reports of Bloodgood demonstrated that 
there were essential differences m so-called giant sarcomas of 
bone 

The present interpretation is largely due to the work of Codman,®® 
who established the “Registry of Bone Sarcomas,” and to the “Registry 
Committee of the American College of Surgeons,” to which Codman’s 
collection was given Ewing was closely associated with the work of 
the registry, but did not accept Codman’s classification in its entirety 
Kolodny restudied the cases and made still another classification My 
leview follows the original classification, but, as it has to do with the 
tumors only so far as the various types contain giant cells, a particular 
text is not followed 

Classification of Tumors 1 Metastatic Tumors Primary in Tissues 
Other Than Bone Any metastatic tumor which destroys bone, 
whether it is epithelial or mesoblastic in nature, is likely to contain two 
kinds of giant cells those multinucleated forms which oiiginate from 
tumor cells , and those which are associated with the resorption of bone, 
and which have been interpreted either as ordinary foreign body giant 
cells or as a specific form of giant cell, the osteoclast 
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2 Penosteal Fibiosaicoma This class includes tumors which 
moiphologically aie fibrosarcomas oi fibroblastomas and which he next 
to the external sin face of the bone, but do not invade it The cells are 
spindle shaped and ma}' be multinucleated, and they may form fibrils 
They may also contain foieign body giant cells about areas of necrosis 
and hemoiihage, oi about clastic oi collagen fibiils 

3 Osteogenic Saicoma or Tiue Bone Sarcoma This group 
IS believed to come fiom the cells fiom which embiyomc bone deielops, 
and so may contain fibious, myxomatous, cartilaginous and bony or 
osteoid poitions as well as completel)'^ undilfieientiated cells The 
tumors may be penosteal, subpei losteal oi medullary in oiigin, and 
they may tend to foim boii}' tiabeculae, may tend to be scleiosed compact 
masses or may glow lapidly and take on a loose, spongy structure called 
the telangiectatic foim All \aiiations of fibious, myxomatous, car- 
tilaginous 01 osseous cells may be present , oi the general sti ucture may 
tend to differentiate chiefly into a fibiosaicoma, a m 3 Xosarcoma, a chon- 
drosarcoma, an osteogenetic saicoma, an osteoidsarcoma oi the lapidly 
growing undifferentiated cell foim In anj of these t}pes may be found 
true tumor giant cells, respectiveh ot the fibioblastic, mj'xoblastic, chon- 
dioblastic and osteoblastic forms Such cells may contain large vacuolated 
or globular single nuclei uith one oi seveial nucl&oli, and may be hyper- 
chromatic, with or without the figuies of nuclear division, or they may 
be multinucleated haiing anjwheie fiom two to a dozen oi more 
sepaiate nuclei The tumoi giant cells tend to diffei entiate, so far as 
their shape and inteicellulai substance is concerned, like the cells fiom 
which they come Theiefore, the fibioblastic cells aie spindle shaped, 
with moie oi less spindle shaped nuclei, and often form fibioglia 
(Mallory and collagen, and do not tend to shimk away from the 
surrounding cells on fixation Illyxoblastic celB are piobably modified 
fibroblasts and resemble them saie for the serous oi gelatinous intei- 
cellulai substances The chondi oblastic and osteoblastic giant forms 
diffei entiate as iiiegulail> lound oi oval cells, which shrink away more 
or less fiom the inteicellulai substances The chondi oblastic forms are 
generally embedded m a moie or less definite chondromucinous or 
cartilaginous giound substance The multinucleated osteoblasts tend to 
arrange themselves along the holders of osteoid tiabeculae with fibrous 
tissue on the opposite side They may be mterspeised with single cells 
of the same tyi^e, and may occur in single layeis or pile up m concen- 
trated masses 

Mallory describes the othei t}pe of giant cells, which are laiger, con- 
tain great numbeis of nuclei and tend to retiact from the suriounding 
cells on fixation, as foieign bodv giant cells foimed from fused endo- 
thelial leukocytes Ewing states that giant cells are found m all forms of 
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osteogenic sarcomas as a lesult of the overgrowth or fusion of tumoi 
cells, and may be large oi small with single or multilobar nuclei They 
are found in the walls of the .cysts, along the bony sinuses and about 
extravasated blood The presence of great numbers of these foreign 
body giant cells may lead to an eironeous diagnosis of a benign giant cell 
tumor 

4 Inflammatoiy Conditions Codman placed inflammatory condi- 
tions near the center of the list, because exuberant callus and osteogenic 
sarcomas are similar in then histology, and because such lesions as 
osteitis fibiosa and bone cysts aie interpreted bv some pathologists as 
tumors and by others as inflammatoiy lesions Apparently, the only type 
of giant cell found m these lesions is of the foreign body or osteoclastic 
variety 

5 Benign Giant Cell Tumor This term was suggested by Blood- 
good to replace the older one of "giant cell saicoma,” and was accepted 
by the registry, because a clear tumor of this gi oup has not been found 
to metastasize According to Malloiy, these tumors are inflammatory, 
and were wrongly termed "giant cell sarcomas,” because the giant cells 
aie not tumor cells but aie all foreign body giant cells Ewing appar- 
ently did not wholly agree, because he offeied the synonymous name of 
"osteoclastoma” foi the membeis of this group Bloodgood showed that 
this gioup, fiom the clinical standpoint, is not of a malignant natuie 

6 Angioma of the Bone This tumoi is dsually benign and fre- 
quently contains foreign body giant cells in the stioma and about hemor- 
ihagic areas outside the vessel lined spaces 

7 Ewing’s Tumor Kolodny stated that Ewing’s tumor is a char- 
acteristic tumor which varies from osteogenic sarcoma and fiequently is 
multiple The type cell is small and polyhedial, having round, oval or 
slightly elongated nuclei and scant, clear, stainless cytoplasm The 
nucleus stains palely and contains scattered gianules of chromaffin 
The nuclei are not easily seen While mitosis may be abundant, true 
tumor giant cells or multinucleated cells aie not found It often assumes 
the form of the old perithelial angiosarcoma Ewing believed that it 
oiiginates from the perivascular endothelium, and called it an endothelial 
myeloma 

8 Myeloma Myelomas constitute a group of cential tumors not 
pioducing bone and made up of cells which lesemble the cells of the 
myelocyte senes and which are usually multiple The exact nature of 
the cells is not known According to Mallory, they aie not myeloblastic, 
and by exclusion he suggested the possibihtv of their origin from 
erythroblasts or megakaryocytes The cells aie of medium size and 
often compressed into polygonal forms Some examples resemble 
plasma cells These tumors are often associated with bone resorption 
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and multiple fiactuies Myelomas ha\e also been called plasmocytoma, 
lymphocytoma, myelocytoraa and ei 3^thi oblastoma The tumoi cells are 
often multmucleated (Kolodny It is^possiWe to get several vaiieties 
of giant cell forms (a) the multmucleated tumor cells, {h') the foreign 
body osteoclastic foims associated with bone lesorption and fiactuies 
and (c) megakaiyocytes, which aie piesent in the bone inairow, the 
common site of the myelomas ^ 

In addition to the bone tumoi s included in Codman's classification, 
theie are two othei examples which in\olve bone and other tissues, but 
which are not charactei istic lesions of bone 

(or) E])uhs It was foimerl) taught that the epulis was an unusual 
foim of giant cell sarcoma affecting the jaws, and known not to produce 
metastascs At present, the epulis is considered vaiiously as being an 
inflammatoiy lesion chaiacteiizcd Iw the piesence of foieign bod}'^ giant 
cells, as a fibioma, oi benign giant cell tumor, oi as an osteoclastoma In 
any case, it is not malignant, and the contamerl giant cells are of the 
foieign bod} type 

f/>) Xanthoma Giant cells are neaily always found m xanthomas 
and xanthosarcomas Theie aie t\\ o kinds of xanthomas (Lubaisch -■') 
those connected with the eyelids, and those found m joints, tendons, 
buisa and allied places The term is not a good one, as it refeis to the 
chaiacteristic appearance of the tumoi, not to its true nature Xantho- 
sarcomas include hemangiomas endotheliomas, sarcomas and even car- 
cinomas Gariett“® leported on a study of 196 tumors diagnosed as 
xanthosaicoina, and stated that foreign bod}'’ giant cells may or may not 
be present, and when piesent are without particulai significance so far as 
prognosis is concerned When present, they aie usually filled with 
jihagocytosed pigment 

There is probably no othei gioup of lesions m which it is so impor- 
tant to be able to interpiet the giant cells as it is m the bone tumors 
The piognosis inaj' depend on the chflPeientiation of the kinds found 

Giant Cells m Tumoi s Other Than Tumors of the Bone — Prac- 
tically all benign tumors undergo degeneiation in part oi pioduce dense 
fibrillar structuies which lead to the formation of foieign body giant 
cells These cells are practically all laige phagocytes and appear to come 
fiom wandering phagocytes b} fusion, nucleai prolifeiation or both 

In fibromas, the cells are piesent about hyalin pigment, collagen and 
neciotic foci 

In lipomas, giant cells form m foci of neciosis or in dejDosits of fatty 
acid crystals In fibroids, or leiomyomas, they aie common m areas of 
liquefaction, necrosis and calcification In endotheliomas, they aie seen 
about small extravasations of blood In dural endotheliomas (the 
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arachnoid-fibioblastoma of Malloiy), foieign body giant cells aie com- 
mon about bits of hyalin which aie included in the whorls 

In fibrosarcomas, leiomyosai comas and melanosai comas, both tiue 
tuinoi cells and foreign body giant cells are likely to be found 

Psammoma, like xanthoma, is not a tumoi characteiized b> a specific 
type of cell, the term is applied to any tumor containing sandlike gian- 
ules Similai structuies occur in various foims, and are found m cai- 
cinomas, in dural endotheliomas and in the dura along the longitudinal 
sinus of the skull In the diiial giowths, the sandlike material is calcified 
hyalin (Malloiy) Psammomas usually contain niimbeis of giant cells 
of the foreign body type 

Rhabdomyomas and ihabdomyosai comas contain the most beautiful 
of all tissue giant cells Most of them are true tumor cells and are large, 
inegulai embryonic muscle cells The}' vary gieatly m size and shape, 
may have single oi multiple nuclei, nuclear figures, multiple nucleoli and 
varying degrees of hypeichromatosis Those aiising from heart muscle 
usually have each a single nucleus with beaded, radiating striae filling 
the cytoplasm In those from striped muscle there are often spheres, 
ihomboids, ovoids, lacket shaped cells and slender laddei-like structuies 
which aie prolongations of cells containing crossed stiiae Foreign bod} 
giant cells may also occur in these tumors, but, as a rule, they may 
easily be diffeientiated If not, they can be specifically stained by sev- 
eial stains, of which Mallor}’s phosphotiingstic-acid-hematoxylin is, 
]iei haps, the best 

Ribbeit“®^ interpieted the muscle giant cells of rhabdomyomas as 
of congenital oiigin lather than as metaplastic products, because of 
then resemblance to embiyonic muscle and on account of the occurrence 
of the tumoi s in early life and in association with mixed tumors 

In 1872, Langhans lepoited giant cells in malignant lymphoblastomas, 
which he thought weie identical with those of tuberculosis Askanazy 
and Paltauf also found them in l}mphosai comas From the time that 
Hodgkin desciibed seven clinical cases or bilateial symmetrical 
enlaigement of the glands of the neck, a lively controveis} has been 
waged between the school which classifies the disease as gianuloma and 
those which believe it to be a foim of lymphoblastic tumor Regardless 
of the reader’s convictions in the matter, in both Hodgkin’s disease and 
lymphoblastic tumors two similar types of giant cells aie usually found 
One of these is chaiactenstic of the growth in both conditions, although 
much moie easily demonsti ated m Hodgkin’s disease It is often spoken 
of as the “Steinberg Cell” or as the “Dorothy Reed Cell ” Accord- 
ing to Reed, the cell is a transfoimation of an epithelioid cell which, in 
turn, has come fiom the endothelium lining the lymph sinuses or covei- 
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ing the lelictilum of the geim centei Accoi cling to Malloi),-^- it is a 
Ijmphoblast Reed desciibes it as <i laige epithelioid type of cell with 
a Aesiculai nucleus oi with seceial nuclei, generally of a bean shape, and 
having pioininent nucleoli The nuclei may be in the peiiphei}' or 
ananged in a cential clump She did not obsei ve mitoses in them The 
lymphoblast of Malloi} is the same cell, and often contains numerous 
typical and atypical mitotic figuies Reed described anothei t}pe of giant 
cell with small peiipheialh ananged nuclei, which she mtei preted as 
Langhans’ giant cell Malloiy also stated that Hodgkin’s disease com- 
monly contains foieign bod} giant cells yVppai entl}^ the two types are 
found associated constant!} m Hodgkin’s disease and tumois of the 
lymphoblast gioup, but aie wholly uni elated so fai as oiigin is con- 
cei lied 

Foieign bod} giant cells in chloioma have been described b} Bill- 
roth,'^'' and in Gauchei’s disease of the spleen by Waugh and 
Macintosh ■*' ’ 

Gliomas and gliosai comas fiecjiiently contain two types of giant cells 
one IS a multmucleatcd ghal cell (Bailey and Cushing wdiich is spe- 
cific fot ghal tumois, the othci is not distinguishable fiom the foieign 
body giant cell It most like!} onginates fiom phagoc}tic cells of the 
blood or vasculai tissues, and is of endothelial natuie, but, as w^as men- 
tioned under the discussion of vaiieties of giant cells, they have been 
attiibuted to w'^andeiing ghal phagocytes of the ameboid class of Alz- 
heimei, and this possibiht} has not been definitely excluded 

Epithelial Tumois — Two kinds of giant cells have been desciibed as 
occuriing in epithelial tumois those wdiich come from epithelial tumor 
cells, and those wdiich aie foieign body giant cells similai in all respects 
to foieign body giant cells elsewhere m the body Krause was one of 
the first to study giant cells in caicmomas He found them in the centers 
of the epithelial peails and in the maigins of epithelial islands in ten of 
seventy epitheliomas wdiich he reported He thought they formed 
thiough the compiession and fusion of tuinoi cells Kruckmann 
found giant cells in sebaceous adenomas, deinioid cysts and epitheliomas, 
and concluded that they aie snaied-oft bits of tuinoi epithelium 
Oith found them m the stionia about cancel nests in association wuth 
calcium salts, and explained them on a foreign body giant cell basis 
Lubarsch stated that foieign body giant cells aie common in cancels 
and aie present about aieas of coimfied epithelium, cell detritus, 
cholestenn and deposits of calcium Appaiently all of these authois 
were dealing with foieign body giant cells, though they were not agieed 
as to then oiigins C Lubaisch--* repotted typical foieign body giant 
cells in a hypernephi oma They are common in adenomas of the 
meibomian glands (Weis and Zielonko 



HAYIHORN—MULTIMjCLEATLD cells 697 

The teim “caicinoma gigantocellulare” has sometimes been applied to 
caicmomas, but it should be leseived foi tumois composed of large 
syncytial masses of tumoi cells, and should not he used m connection 
with caicmomas in which onlj foieign body giant cells are found 
Babes -« repoited a caicmoma of the Inei, which was composed of large 
multinucleai sync} tial-like cell masses in which gieat numbeis of mitoses 
weie present Goldziehei and Makai encountei ed a large multinuclear 
cell paienchymatous tumoi to which the} applied the term ‘'giganto- 
cellulare ” Rowen and Malloiy lepoited a similai tumoi, and I have 
seen two otheis within the last yeai Giant epithelial cell tumois some- 
times occtii in the ceivix, hi east, esophagus and intestinal tract Tumors 
composed of laige syncytial epithelial masses have been reported in 
chordomas by Malloi}, and m choiionepithehomas of the uterus and 
testis by Aschoff, Maichand-'^- and otheis Cells of the latter types 
are easily diffei entiated from foieign bod} giant cells 

CRITICAL CONCLUSIONS 

1 The multinucleai giant cells of the body may be divided into two 
groups (a) specific tissue cells, which include megakaryocytes, muscle 
repair clubs, epithelial syncytia of parenchymatous and placental origin, 
and tiue multinucleated type cells from various tumors , (&) foreign body 
giant cells, which include the laige multinucleai phagocytic cells occur- 
ring about pigment, inorganic salts, crystals and foieign bodies, the 
Langhans cell of tubeiculosis, and the similai foieign body cells of 
syphilis, leprosy and other gianulomas, the foieign body giant cells of 
tumors, and the osteoclasts 

2 The foreign body giant cells eithei are identical or aie all closely 
related to each other, and piobably are all demed from mononuclear 
phagocytes 

3 The participation in the formation of foieign body giant cells by 
lymphocytes has not yet been definitely proved, although phagocytosed 
lymphocytes within them are not uncommonly seen 

4 The question regarding nuclear multiplication and fusion is still 
unsettled Fusion has been observed in tissue cultures, and some of the 
histologic pictures aie difficult of interpretation in any other way, but 
nuclear proliferation also occurs m tissue cultures, and occasionally 
mitoses have been observed in foreign body giant cells It is probable 
that either method of increasing the number of nuclei may occur 

5 The function of foreign body giant cells is undoubtedly one of 
phagocytosis and defense It is possible that giant cells may protect 
tubeicle bacilli mechanically for a time, and even distribute them within 
a limited ladius 
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6 Foreign body giant cells aie so widely distributed in all t}pes of 
pathologic lesions that when they are encountered in a section, the 
pathologist should rule out other possibilities before making the diag- 
nosis of tuberculosis 

7 The giant cell of tuheiculosis is a t 3 ^pe of foieign body giant cell, 
and cannot be diffei entiated fiom the giant cells of other gianulomas 
except by the demonstration of tubercle bacilli 

8 The diagnosis of giant cell saicoma should not be applied to a 
tumor when foieign body giant cells aie the only kind of multmucleated 
cells present The effort of the pathologist should instead be directed 
towaid Intel preting the type of the essential cell composing the new 
growth 

9 The difteientiation between foieign body giant cells and true 
tumoi giant cells is usually not difficult if the points already cited are 
kept in mind 

10 The presence of a mitotic figuie in a giant cell when found in a 
new growth usually indicates that the cell which contains it is a true 
tumoi giant cell and that the tumor itself is malignant 
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Notes and News 


University News, Promotions, Resignations and Appointments — 
Frederick R Weedon, formerly of the department of pathology of the University 
of Chicago, has been appointed pathologist of the Macon Hospital, Macon, Ga 

An assistant professorship of pathology in the college of medicine of the 
University of Tennessee, Memphis, is vacant 

John Hays Bailey has been appointed Huesmann fellow at the Riley Hospital 
for Children of the Indiana University, Indianapolis 

At Stanford University, Albert Paul Krueger has been promoted to assistant 
professor of bacteriology 

Eric D’Ath has been made professor of pathology in the University of Otago, 
New Zealand 

Ralph W Webster has been appointed chemist to the coroner's office of Cook 
County (Chicago) in the place of William D McNally, resigned 

Robert L Benson has resigned as head of the department of pathology in the 
University of Oregon Medical School, Portland, Ore , and Frank R Menne has 
been appointed m his place Dr Benson will remain connected with the school 
nominally as clinical professor of pathology 

H Douglas Symmers has been appointed general director and Armin V St 
George assistant director of the hospital laboratories of New York City 

Guiseppi Caronia of the Institute of Epidemiology, Naples, is to work for a 
jear on measles and scarlet fever at the Hooper Foundation for Medical Research 
of the University of California, San Francisco 

Robert Hegner, professor of protozoology in Johns Hopkins University, is to 
serve for one year as visiting professor m the University of the Philippines, 
Manila 

Carl Roller, New York, has received the Kussmaul medal of Heidelberg Uni- 
versity for his work in Vienna in 1884 on cocaine as a local anesthetic in 
ophthalmology 

The annual John Scott medal of the city of Philadelphia has been awarded 
to Herbert M Evans, professor of anatomy in the University of California, for 
his work on the antisterility vitamin E 

A.lfred Maurice Wakeman of the Yale Medical School died at the age of 32, 
on March 2, 1929, at Lagos, Africa, while investigating yellow fever 

Maurice Letulle, professor of pathologic anatomy m the Faculte de Pans and 
a member of the Academie frangaise, died at the age of 76 

Erwin Christeller, professor of pathologic anatomy m Berlin, died recently 

Eugene Latreille, professor of pathology m the Universite de Montreal, died 
recentlj 

Registry of Technicians — The American Society of Clinical Pathologists 
has organized a registry for laboratory technicians Certificates are issued to 
properly qualified persons Schools and laboratories that give courses for training 
technicians are to be inspected and standardized The registry also will conduct 
a placement bureau for registered technicians 

Meeting of Association of American Physicians — ^The fourth annual 
meeting of the Association of American Physicians will be held at the Hotel 
Tra^more, Atlantic Citj, N J, May 7 and 8, 1929 
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News of Societies — At the recent annual meetings in Chicago, the American 
Association of Pathologists and Bacteriologists elected officers as follows presi- 
dent, George H Whipple, vice president, G R Callender, treasurer, F B Mal- 
lory, secretary, Howard T Karsner, member of the council, E T Bell 

The American Association of Immunologists elected the following officers 
president, Oswald T Avery, secretary-treasurer, Arthur F Coca, and councilor, 
S Bayne- Jones 

The International Society of Microbiology will hold an international congress 
in Pans in September, 1929 

The Seventh International Congress of the History of Medicine will meet m 
Rome in September, 1930 The president is Dr Pietro Capparoni, 108 Via Poz- 
zetto, Rome 

The next International Ph 3 'siologicaI Congress will meet m Boston, Aug 
19-23, 1929, under the presidency of William H Howell Walter B Cannon, 
Harvard Medical School, has charge of the arrangements 

The next annual meeting of the American Society of Clinical Pathologists 
convenes in Portland, Ore, July 5, 6 and 8, 1929 

The twenty-second annual meeting of the American and Canadian Section of 
the International Association of Medical Museums was held in Chicago on March 
27 The following officers were elected president, H E Robertson, vice presi- 
dent, G R Callender, secretary, Maud E Abbott 



Abstracts from Current Literature 


Experimental Pathology and Pathologic Physiology 

Calcium ald Phosphorous Metabolism of Epileptic Children Receiving 
A Ketogenic Diet Martha Nelson, Am J Dis Child 36 716, 1928 

Determinations were made of the calcium and phosphorus intake and output of 
three epileptic children receiving a ketogenic diet In each instance, the output 
of calcium and phosphorus exceeded the intake There was a shift of the major 
excretion from the stool to the urine, the increase of urinary calcium being 
proportionally greater than the increase of urinary phosphorus The lalues for 
the calcium and phosphorus of the blood during fasting were within normal limits 

Author’s Summar\ 

* The Effect of the Level of Ovarian Activity on the Metabolism of 
Galactose Allan Winter Rowe and Mary McGuiness, Am J Obst 
& Gynec 16 687, 1928 

Rowe and McGuiness demonstrated that the limits of assimilation of galactose 
vary with the functional activity of the ovaries In prepubertal years the average 
galactose tolerance was 20 Gm There was a gradual increase with the onset of 
puberty, and the highest tolerance, 40 Gm , was reached during maturity When 
the menses ceased there w'as a moderate decrease in tolerance, but when the ovaries 
were removed the tolerance was decreased to the prepubertal level 

A J Kobar 

Artificial Production of Sterility with Special Reference to Experi- 
mental Temporary Sterility Biologically Induced in the Female 
Julius Jarcho, Am J Obst & Gynec 16 813, 1928 

Jarcho adduces experimentally that rabbits can be artificially rendered tem- 
porarily sterile by injecting spermatozoa obtained from rabbits, guinea-pigs and 
sheep The rabbits were divided into tliree series those injected with (1) live 
spermatozoa washed and umvashed, (2) spermatozoa killed by formalin, and (3) 
spermatozoa destroyed and disintegrated by grinding in a mortar containing sea 
sand From the latter, emulsions were made with sodium chloride or alcohol The 
spermatozoa were also disintegrated by sodium hydroxide which was afterward 
neutralized with normal hjdrochloric acid The solutions of emulsified spermatozoa 
were first passed through a Berkefeld filter before using The spermatozoa in 
all series were injected hypodermicallv or intramuscularly m doses of 30,000,000 
per cubic centimeter m the series in ivhich the sperms were intact The behavior 
of the rabbits thus inoculated w'as normal Spermatoxicitj of the serum was 
discussed but w'as found to be inconstant It w^as suggested that the toxic agent 
was in the vaginal secretions and the spermatozoa were probably destroyed in 
the -vagina after normal copulation ^ j j[;obak 

Physical Development and the Excretion of Creatine and Creatinine 
BY Women P Hodgson and H B Lewis, Am J Phjsiol 87 288, 1928 

In a number of Yvomen Yvith unusual physical development — professional students 
in courses in physical education — creatinine coefficients of the same order as those 
of men w’ere found The excretion of creatine w'as found with a frequency similar 
to that usual in women, indicating that the creatinuna of the female sex is probably 
not related to differences in muscular development in men and women 

H E Eggers 
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The Development or Secondary Se\ Cha^cters in Capons by Injections 
OF Extracts of Bull Testes L C McGee, M John and L V Domm, 
Am J Physiol 87 406, 1928 

The injection of a benzene-soluble lipin fraction obtained from bulls testicles 
caused in capons a growth of comb, wattles and ear lobes The amounts injected 
were from 150 to 500 Gm of fresh testicular material Individual variation was 
observed but the reaction was sufficiently constant to serve as a roughly quantitative 
method of assay of the hpm preparation Partial purification of the material was 
effected by fractional precipitation by methyl alcohol, ethyl alcohol and acetone, or 
by extraction with liquid ammonia The activity of the material was only partl}’^ 
affected bj boiling with alcoholic sodium hj'droxide for nine hours, but was lost 
completely after boiling for eighteen hours H E Eggers 


The Effects or Lipoid Extracts or Bull Testes on Castrated Guinea- 
Pigs C R Moore and L C McGee, Am J Physiol 87 436, 1928 

Using benzene-soluble lipoid extracts of bull testes, it was found that the 
injection of these into castrated gumea-pigs gave effects simdar to those of the 
intact living testicle As a measure of this effectiveness, the rate of persistence 
of living spermatozoa in the epididymis was selected In the absence of a testicular 
hormone, these persist for twenty-three days In the animals receiving the injec- 
tions, they persisted for from thirty-five to fiftj'-four days, while their persistence 
111 uncastrated normal animals is sixty-five days g Eggers 


Distribution or Testicular Comb Growth Stimulating Principle in 
Tissues T F Gallagher, Am J Physiol 87 447, 1928 

A study of the possible sources of the lipoidal hormone of bull testis showed 
that It was absent in all other tissues except the epididymis, where it was present 
III lesser amount than in the testis It was not found in whole beef ovary 

H E Eggers 


An Improved Method roR the Determination or Cardiac Output in 
Man by Means or Ethyl Iodide I Stark, Jr and C J Gamble, Am 
J Physiol 87 450, 1928 

The authors found it impossible to estimate correctly the ethyl iodide content 
of arterial blood from the content of this substance in the alveolar air, and of 
venous blood by the content in rebreathed air They report a series of experi- 
ments by which a method is developed for the determination of the rate of the 
blood flow through the lungs, which requires no active cooperation of the subject 

H E Eggers 

The Respiratory Quotient and Basal Metabolic Rate Following 
Removal of the Liver and Injection of Glucose F C Mann and 
W M Boothby, Am J Physiol 87 486, 1928 

Using trained dogs, a series of observations of gaseous metabolism was made 
before and after removal of the liver and before and after the injection of dextrose 
While the respiratory quotient increased immediately after removal of the liver 
the total production of heat was not directly affected by the total loss of hepatic 
tissue, dextrose had a greater specific dynamic action in dehepatized than in 
normal animals 

H E Eggers 


The Eifect or Removal of the Liver on the Specific Dynamic Action 
OF AMINO-A.CIDS A.DMINISTERED INTRAVENOUSLY C M Wll HFT MT 
J L Bollman and F C Mann, Am J Ph-vsiol 87 497, 1928 

Follouing the two operations (reierse Eck fistula with ligation of the vena 
caia and later ligation of the portal vein) preceding removal of the liver m 
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dogs, there was found to be no alteration of the specific dynamic action of ammo- 
acids injected intravenously Following removal of the liver there vas no evident 
change of the consumption of ox>gen, but the respiratory quotient showed spon- 
taneous and persistent elevation The intravenous injection of amino-acids into 
these animals failed to produce an increased consumption of oxygen, but further 
elevated the respiratory quotient A specific dynamic effect of the amino-acids 
failed in the same way with the blood sugar content within normal limits The 


experiments indicate that the specific dynamic action of the amino-acids is not 
the result of direct stimulation by the presence of unchanged ammo-acids within 


the tissues 


H E Eggers 


Physiological Activity and the Manoilov Reaction O Riddle and 
W H Reinhart, Am J Physiol 87 517, 1928 


In a study of the Manoilov reaction (the modification of the oxidation of 
dahlia by body fluids), it was found that the test was really an expression of 
the metabolic activity of the part represented by the fluid, and that to the extent 
that it serves as a sex-reaction, the test is based on the relation of metabolism 


to sex 


H E Eggers 


Production of Renal Injury in the White Rat by the Protein of the 
Diet L H Newburgh and A C Curtis, Arch Int Med 42 801, 1928 

Young white rats were given adequate diets containing an excess of proteins 
for varying lengths of time to more than 500 days Evidence of injury of the 
kidneys was found in the urinary casts and albumin, and m histologic sections 
Excess of casein caused but little nephropathy, even in amounts of 75 per cent 
given for more than a year Beef muscle proteins in amounts greater than 
31 per cent of the diet gave casts, albumin and degenerative changes of the tubules 
and glomeruli with fibrosis Seventy-five per cent of beef liver caused marked 
granulation of the kidneys in 300 days It is believed that the amino-acid make-up 
of a protein determines its nephrotoxic action Hamilton R Fishback 


Experimental Uremia M H Streicher, Arch Int Med 42 835, 1928 


A ten to twenty per cent solution of urea was injected intravenously into dogs, at 
the rate of 200 cc daily for three days In about 40 per cent of the dogs a picture 
resembling uremic coma was produced after injecting 200 per cent of urea solu- 
tion, while practically all the animals became comatose after the second or third 
injection of 200 cc Urea in the blood increased to 700 mg after the third 
injection There was an increase in blood calcium and a decrease in potassium, 
so that the potassium-calcium ratio fell below one The carbon dioxide was con- 
stantly decreased as in human uremic acidosis, and the blood pressure rose as 
high as 220 mm of mercurj"- The intestines showed marked hyperemia but no 


ulceration 


Hamilton R Fishback 


The Urea Tolerance Test S E King, Arch Int Med 42 877, 1928 

Kidney function was studied by repeated estimation of the blood urea after 
giving by mouth 1 Gm of urea for each 10 pounds (4535 Gm ) of body weight 
Standard conditions were adopted as to fluid and food intake and rest m bed 
In all normal subjects the blood urea had dropped to within 2 mg of the rest 
level after fourteen hours In a series of cases with definite renal impairment the 
average elevation of the blood urea nitrogen in two hours was 15 9 mg, as 
compared with a normal amount of 10 5 mg After fourteen hours the blood 
urea nitrogen averaged 10 3 mg above the rest level In over half these cases the 
urine was in excess of the 750 cc set as a maximum normal amount 

Hamilton R Fishback 
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The Effect of Parathyroid Extract on Edema A Cantarow and B 
Gordox, Arch Int Med 42 939, 1928 

The blister method for studying the permeability of capillaries and the intra- 
dermal test with salt solution were earned out on patients with tuberculosis, 
nephritis and cardiac conditions Variation of the calcium content of the blood was 
effected by the injection of parathyroid extract The appearance of the blister 
was delayed and the rate of accumulation of blister fluid was decreased after the 
administration of parathyroid extract The permeability ratio gave contradictory 
results in the same cases It is considered that the chief factor in the production 
of inflammatory edema is increased permeability of the walls of the capillaries 
The duration of the wheal after the iniection of salt solution into the skin of 
patients with nephritis and cardiac conditions was lengthened m every case after 
the injection of parathyroid extract The increase of available calcium seemed to 
lessen the capacity of tissue colloids for hydration, probably through the replace- 
ment of sodium ions by calcium Hamilton R Fishback 


Studies on the Metabolism or Eskimos P Heinbecker, J Biol Chem 
80 461, 1928 

A brief account of the diet of Polar and Baffin Island Eskimos is given By 
means of glucose tolerance curves it is shown that these people have a high 
tolerance for carbohydrate Following a period of fasting this tolerance is markedly 
decreased The non-protein nitrogen of the blood of Eskimos is similar to that of 
other races The results indicate no retention of nitrogenous products in the 
blood from the habitual high protein diets Eskimos show a remarkable power to 
oxidize fats completely, as evidenced by the small amount of acetone bodies 
excreted in the urine in fasting The basal metabolism of Eskimos is considerably 
higher than that of persons living in temperate zones During fasting the respira- 
tory quotient falls to a level which may be interpreted as indicating a conversion 
of fat into carbohydrate Author’s Summary 


The Effect of Scurvy-Producing Diets and Tyramine on the Blood 
OF Guinea-Pigs M T Hanke and K K Koessler, J Biol Chem 
80 499, 1928 

Tyramine injected subcutaneously into guinea-pigs does not produce nor lead 
to anemia in well fed guinea-pigs or in animals that are fed deficient diets There 
IS no evidence, in these experiments, that, in guinea-pigs, a diet deficient in 
vitamin A is conducive to anemia nor to the production of abnormal erythrocytes 
A diet consisting exclusively of autoclaved soy beans and minerals rapidly leads 
to scurvy symptoms and death In such animals an abnormal red blood picture 
IS invariably obtained There is present a marked polychromatophilia, anlsocytosis, 
and poikilocytosis The smear may contain a high percentage of nucleated red 
cells Reticulocytes may be present m quantities up to 25 per cent The abnormal 
red blood picture may, occasionally, be associated with an anemia 

Authors’ Summary 


Blood Sugar and Respiratory Metabolism Time Curves of Normal 
Individuals, Following Simultaneously Administered Glucose and 
Insulin I M Rabinowitch and E V Bazin, J Biol Chem 80 723 1928 


The simultaneous administration of insulin and carbohydrate to normal fnon- 
diabetic) persons does not result in an increase in the rate of oxygen con- 
surnption, carbon dioxide production or heat production The normal rates are 
on the contrary, si^ificantly depressed, indicating that “insulin not only does not 
enhance oxidation of sugar in tlie normal individual, but m some as yet unexplained 
waj interferes with the normal mechanism” unexpiamea 

Arthur Locke 
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Experimental Extracorporeal Thrombosis Walter R Johnson, Takuji 
Shionoya and Leonard G Rowntree, J Exper Med 48 871, 1928 


The processes of blood coagulation and of thrombosis in the extracorporeal loop 
are definitely delayed in experimental obstructive jaundice and in animals that 
have received intravenous injections of bile salts No attempt is made to explain 
the changes found in jaundice on the basis of the increased levels of bile acids 


in the blood although these 
has not been ruled out 


experiments would indicate that such a possibility 

Authors’ Summary 


Blacktongue Preventive in Yeast Joseph Goldberger, G A Wheeler, 
R D Lillie and L M Rogers, Pub Health Rep 43 657, 1928 


The blacktongue-producing potency of a basic experimental diet and of three 
modifications was tested 33 times in 31 dogs with the production of 33 separate 
attacks of blacktongue Only one of these attacks developed at the end of a 
period longer than sixty-one days 

Experimental blacktongue is due to a dietary deficiency which is capable of 
being corrected by some substance in yeast 

This blacktongue preventive m yeast is inactivated or destroyed by heat sufficient 
to char the yeast, retains its preventive potency in large measure, if not entirely, 
after heating in the steam autoclave at a pressure of 15 pounds (6 8 Kg ) for 
seven and one-half hours , and is adsorbed from an acidulated aqueous extract 
of either dried yeast or of yeast first autoclaved at a pressure of 15 (6 8 Kg) 
pounds for two and one-half hours by English fuller’s earth It cannot be identified 
with any of the older well recognized dietary essentials, but is believed to be 
identical with the thermostable substance of Smith and Hendrick 


The blacktongue preventive and the pellagra preventive are both present in 
yeast Taken in conjunction with certain other evidence pointing to the funda- 
mental identity of blacktongue and pellagra, this association strengthens the 
probability that the blacktongue preventive and the pellagra preventive, or vitamin 


P-P, are identical 


Authors’ Summary 


Organotaxis G D Belonovsky and A A Miller, Ann de ITnst Pasteur 
42 712, 1928 

Organ emulsions were prepared from ether killed mice, rabbits and guinea-pigs 
by aseptic removal, washing, grinding with sand and suspension in saline These 
were mixed with iron salts, dyes or sodium salicylate and incubated for twelve 
hours in an oven The doses that were lethal to mice were determined in chemical 
studies of the distribution of the foregoing substances The distribution was 
definitelj influenced by the injection of the organ emulsion with a chemical 
substance as compared with the injection of the chemical substance alone Trypan 
blue emulsified with rat cancerous tumor was also used on cancerous rats The 
authors conclude “The injection of animals with colloidal dyes and with some 
chemical substances mixed with emulsions of different organs produces an elective 
concentration of the chemical introduced in the organ an emulsion of w'hich was 
used , one can assume a double mechanism, positive chemotaxis of the apparent 
cells (organotaxis), and intensified absorption of the materials by the cells of 
the organ finding itself in a state of irritation due to the action of specific cjto- 
toxms” Color plates are included 5 Marshall 


Anemia of the Tongue An Important Early Symptom of Arteriai 
Air Embolism G Liebermeister, Kim Wchnschr 8 21, 1929 

Air embolism of the tongue with resultant segmental or complete anemia is 
an earh manifestation of arterial air embolism and generally precedes the more 
severe manifestations When observed during the collapse of a lung b> gas it 
is an important sjmptom Edwhn F Hirsch 
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Regulation 

Depisch 


OF Blood Sugar, Fat and Carbohydrate Metabolism 
and R Hasenohrl, Khn Wchnschr 9 202, 1929 


F 


The administration of fat (50 Gm ) has no effect on the blood sugar curve in 
normal persons Simultaneous estimations of the capillary and venous blood dis- 
close no differences from which may be concluded that a diet of fat does not 
cause a secretion of insulin In the patient with diabetes, the blood sugar curve 
after a diet of fat is parallel with the hunger curve, and there is no difference 
between the capillary and venous blood Injection of epinephrine causes in the 
normal subject, three hours after a diet of fat, a faster and higher increase of 
blood sugar than the experiment on hunger control which reveals an abnormal 
mobilization of liver glycogen by the fat A diet of fat diminishes the effect of 
the exogenous administered as well as the endogenous insulin 

Authors’ Summary 


The Pathologic Physiology of the Endemic Goiter F de Quervain, 
Transactions of the International Conference on Goiter, Bern, Switzerland, 
Aug 24-26, 1927 Edited by Hans Huber, Bern, 1928 

The pathologic physiology of endemic goiter should co\er all the morbid mani- 
festations of the goiter noxa m the human body, and not only the gross anatomic 
changes in the thyroid gland to which the name of goiter is given The goiter 
noxa can affect the structure and functions of the organism (o) mdirectl}", by 
injuring the genital glands of parents and by functional inefficiency of the maternal 
organism, (b) by direct action on the tissues of the body, (c) by injuring the 
thyroid gland either directly or by functional overwork, and (d) by injuring 
the other endocrine glands, either directly or as a result of injury to the thyroid 
gland 

Taking clinical and experimental facts as a basis, endemic goiters may be divided 
into (a) euthyroid goiters with intermediate stages toward hyperthyroidism and 
hypothyroidism, (b) hyperthyroid goiters, “struma basedowificata,” in various 
forms, principally that produced by iodine, and (c) hypothyroid forms including 
endemic cretinism in one of its clinical aspects 

In endemic cretinism the following types are to be distinguished (a) cretinism 
without goiter, always accompanied by atrophy of the gland and impairment of 
growth, and (b) cretinism with goiter, with various degrees of atrophy of the 
rest of thyroid tissue and varying functional capacity of the goitrous tissue The 
striking disparity in the clinical manifestations of the two groups of cretinism 
may be accounted for by (a) hereditary factors, (b) variations in the earlmess 
and rapidity of onset of injury to the thyroid gland, (c) qualitative modifications 
of the secretion (relative and, perhaps, absolute dysthyroidism) , (d) primary or 
secondary involvement of other endocrine glands, and (t?) direct, extrathyroidal 
action of the goitrous noxa 

The iodine content of the blood is maintained at a constant level within the 
limits of seasonal variations The iodine content is determined by the degree of 
functional activity of the thyroid gland For a given intake of iodine, it is at 
Its highest m Graves’ disease, is approximatelj normal in the case of euthjroid 
goiter and is abnormally low in cretinism with or without goiter 

Author’s Summary 


Etioiog\ and Epidemiologv of Endemic Goiter R 
actions of the International Conference on Goiter, 
Aug 24-26, 1927 Edited by Hans Huber Bern, 1928’ 


McCarrison, Trans- 
Bern, Switzerland, 


Three tvpes of simple goiter are described The first is the classic type 
occurring m mountainous regions and rariously named parenchymatous goiter 
Tdcnoparenchymatous goiter, simple hyperplastic goiter and chronic hypertrophic 
goiter the secoi^ is the diffuse colloid goiter, and the third is called the Ivmph- 
adcnoid goiter The goiter-producing influences knoun are deficiencies and excesses 
111 food polluted Mater supplies, gastro-intestmal infection and insanitary conditions 
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of life It IS impossible to assert that all cases of goiter originate from the same 
cause We now know that goiter is a generic term which includes a variety of 
diseases of diverse etiology Future research may further subdivide the simple 
goiters, clinicallj", pathologically and etiologically But meanwhile large numbers 
of them may be prevented by attention to the fundamental principles of nutrition 
and of personal and social hygiene Author’s Summary 

Etiology and Epidemiology of Endemic Goiter B Galli- Valerio, 
Transactions of the International Conference on Goiter, Bern, Switzerland, 
Aug 24-26, 1927 Edited by Hans Huber, Bern, 1928 

The causation of endemic goiter is not yet fully understood 
Of the numerous theories that which establishes drinking water as the cause 
of goiter is at once the oldest and the best supported bj-- fact and experiment, 
as shown by the following observations (a) the detection of contamination of the 
drinking water in all endemic districts, (b) the abatement and disappearance of 
the endemic under improved conditions of the supply of drinking water, and 
(c) the appearance of goiter m animals that have been watered from sources m 
endemic districts or with artificially contaminated water 

The noxa of goiter in drinking water is either a specific substance or a specific 
germ or group of germs, especially of the intestinal flora, which produce toxic 
substances that act on the thyroid gland As a consequence, disinfection of the 
bowel IS beneficial and a regimen favoring constipation is the reverse 

The theory that establishes drinking water as a cause does not exclude the 
possibility of other vehicles for spreading the endemic In like fashion, cholera, 
enteric fever and dysentery, in all of which the drinking water is usually at fault, 
can equally be conve 3 ed by milk, vegetables, direct infection, etc 

Apart from water supplj'- inbreeding is a predisposing factor in cretinism and 
deafmutism 

The theory of the causation of goiter by deficiencj’' of iodine cannot be accepted 
(a) because even where iodine is present in excess (sea-coast and sea) goiter 
may develop, and (b) because deficiency of iodine causes atrophy, not hypertrophy, 
of the thjroid gland 

Iodine IS merely, in some way, an antidote to goiter, as is quinine to malaria 
The theorj' that goiter is caused by drinking water has much to recommend it 
from the side of prophylaxis as it leads to an improvement of the water supplj"^ 

Author’s Summary 

The Geographical Distribution or Endemic Goiter E Bircher, Transactions 
of the International Conference on Goiter, Bern, Switzerland, Aug 24-26, 
1927 Edited by Hans Huber, Bern, 1928 

Endemic goiter is part of a complex pathologic manifestation characterized by 
a distinct geographic distribution In the countries where it prevails it can present 
temporarj variations of different intensitjq as increase or diminution In the 
countries where endemic goiter prevails, the goiter varies in its character Endemic 
goiters of different countries cannot be compared with each other, as the difference 
IS both quantitative and qualitative The histologic structure is also of pronounced 
variety The etiologic factor of goiter and the conditions which favor its prev- 
alence are of a varied nature One cannot admit a uniform etiologic factor 

Author’s Summary 

The Formation of Bile Ludwig Aschoff, Acta path et microbiol Scandmar’- 
5 338, 1928 

This IS a lecture in which present knowledge of the formation of bile and its 
disturbances are discussed The following scheme is presented 

H\ perfunctional types Icterus in pernicious anemia, familial icterus and icterus 
neonatorum 
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Retentional type icterus m dogs deprived of the liver 

Retentional and resorptional type icterus m starvation , , , , 

Hyperfunctional, retentional and resorptional types Catarrhal icterus, infec- 
tious icterus (Weil’s disease) and toxic septic icterus 
Resorptional type mechanical icterus 

Aschoff uses the word dysdiolia to signify disturbances in the formation and 
elimination of bile-forming substances 
A long list of references is given 


Pathologic Anatomy 

COMMUMCATING HYDROCEPHALUS JOSEPH H GlOBUS, Am J DlS Child 36* 
680, 1928 

In two of the five cases presented m this report there was almost complete 
obliteration of the subarachnoid channels Because of the embryonal structure 
of the pia mater and the absence of evidence of inflammatory changes, it was 
assumed that the defect was on a developmental basis 

The third case differed from the first two m that the hydrocephalus was less 
marked and of slower development This picture results from the fact that a 
small number of the channels had opened 

The fourth and fifth cases illustrate respectively the type of hydrocephalus 
due to obliteration of the subarachnoid channels by infection, and the type resulting 
from organization of traumatic hemorrhagic exudate 

Dandy and Weed, although disagreeing as to the mechanism, are both of the 
opinion that a patent subarachnoid space is essential for the normal distribution 
of cerebrospinal fluid When there is an obstruction of the channels without 
blockage of the flow of spinal fluid between the ventricular cavities, the result is 
communicating hydrocephalus 

The dye test helps to differentiate the obstructive type from the communicating 
^ H E Landt 


Blood in the Stools or the New-Born Basnet E Bonar, Am J Dis Child 
36 725, 1928 

The benzidine test for occult blood was found positive in 29 38 per cent of 
1,518 stools of 109 new-born Occult blood is found too frequently in the stools 
of the new-born to ascribe its cause to the usual sources Neither should it be 
considered physiologic Certain observations seem to warrant the assumption that 
the bleeding is due to an intense hyperemia set up m the upper portion of the small 
intestine by products of digestion, by the primary bacterial invasion, or by both 
More attention should be given the so-called initial diarrhea of the new-born which 
appears to be another manifestation of the irritability of the bowel which occurs 
in early days of life . , ,, 

Author s Summary 

SiCKi E Cell Anemia Martha Woli stein and Katherine V Kreidel Am 
J Dis Child 36 998, 

In New York, sickle cell anemia is as common as it is in cities of the South 
and West In a series of fifteen negro children whose blood showed sickle cells, 
twelve were in the active phase and three were in the latest phase In three of 
the active cases, the patients died of the anemia without other anatomic cause for 
death All showed fatty degeneration of the myocardium and liver, distention of 
the sinuses of the spleen with sickle cells, phagocytosis of the sickle cells by 
Kupffcr cells in the liver and iron pigment in the spleen, liver and kidneys In two 
latent cases the patients died of tuberculosis, and in one the patient died of pneumo- 
coccus meningitis Svphilis was present m one child of the senes 

Authors’ Summary 
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Heart-Block Due to PRiMAR-i L\mphangio-Endothelioma of 'Atrio- 
vFNRicuLAR NoDi PutjSTam C Lload, Bull Johns Hopkins Hosp 44 
149, 1929 

A case is described in which a lymphangio-eiidothelioma had invaded the atrio- 


ventricular node and the bundle of His, and caused a partial heart-block, terminat- 
ing in sudden death . , - 

Authors Summary 


The Phagocytosis or Mflanin by the Reticulo-Endothflial Cells in a 
Case or Melanoblastoma C V Weller, Warthin Ann, 1927, pp 547-557 

The occurrence of melanin in the reticulo-endothelial cells situated near, but 
apart from, an area of melanoblastoma is common The presence of melanin in 
organs and tissues distant from those in which the melanoblastomatous neoplasms 
occurred has been an infrequent observation, Weller describes such a case The 
primary growth was a melanoblastoma of the left eye, which had been enucleated 
two years before death occurred The liver showed multiple nodular deeply 
pigmented metastases Multiple pigmented metastases were likewise found in the 
cranium, ribs, sternum and vertebrae The suprapancreatic, mesenteric, retroperi- 
toneal, bronchial and mediastinal hmph nodes were larger than normal and of a 
brownish-black color Small pigmented areas were seen in the suprarenals and 
in the renal cortex, these had the gross appearance of metastases 

Microscopic studies of the non-neoplastic areas of the liver revealed that 
melanin was found in granules and dense clumps in the reticulo-endothelial cells 
Many of the reticulo-endothelial cells of the leptomeninges contained melanin In 
the spleen, even though there were no neoplasm cells, there was well marked 
melanin deposition in the reticulo-endothelial cells The lymph nodes revealed an 
abundance of pigment confined to the reticulo-endothelial cells, entirely like that 
found in the neoplastic areas of the liver, the lymph nodes showed no metastases 
of neoplasm cells Similar phagocytosis of melanin in the absence of neoplasm 
cells was observed in the suprarenals, gastro-intestinal tract, bone marrow and 
kidneys Careful microchemical studies were carried out in order to establish the 
identity of the pigment 

Weller considers that the distribution and morphology of this pigment can best 
be explained by the assumption that groups of reticulo-endothelial cells exercise 
an active selective phagocytosis of the precursors of melanin and that through 
enzymatic or other intracellular activity melanin is elaborated within the cells 
Weller suggests that this mechanism may explain the presence of chromatophores 
in the meninges of normal persons, particularly of the negro race 

Waltfr AC Simpson 

Craniosynostosis (Owcephala and Related Disorders) H K Faber, 
Warthin Ann , 1927, pp 585-600 

Faber includes as varieties under the generic term “craniosynostosis” such 
cranial deformities as oxycephaly (steeple-skull), turricephaly (tower-skull), 
scaphocephaly, trigonocephaly and phagiocephaly All have their origin in patho- 
logic sjnostosis of two or more bones of the calvarium, and are associated in a 
certain proportion of cases with deformities resulting from synostosis or fusion 
of adjoining bones in other parts of the body The anterior and superior portions 
of the skull (coronal and sagittal sutures) are most frequently involved 

The malformations are conditioned by two factors , first, interference with 
normal expansion and, second, compensatory overexpansion of unsynostosed 
regions to accommodate the gro^Miig brain The mechanisms of the development 
of these deformities are discussed in detail 

The instances of craniosvnostotic deformities in more than one generation of 
a giv'en family are exceptional Afore common are examples of their appearance 
in more than one member of the same generation 
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The distinguishing feature in 
deformed, is of normal volume 
the prognosis 


the diagnosis is that the cranial cavity, while 
Visual defects are common and greatly influence 

Walter M Simpson 


Dimsion of Cells Under Varying Tensions or Carbon Dioxide J C 
AIottram, Brit J Exper Path 9 240, 1928 

Mitoses of normal cells cultivated in vitro occur most abundantly at a carbon 
dioxide tension approximating that of normal tissues Under high tensions, abnor- 
mal mitoses occur m which there is an irregular migration of the chromatin to the 
centrosomes Pearl Zeek 


Vertebral Hydatid Cyst F Dlve, Ann cl’anat path 5 84, 1928 

Deve affirms that there is no such thing as hydatid cyst of the vertebrae 
Experimental and clinical observations led him to the conclusion that the parasite 
invades this structure in the form of a diffuse osseous microvesicular infiltration 
He could never find a regular capsule surrounding the univesicular or multivesicu- 
lar echinoccus parasite He therefore recommends to replace the expression of 
older observers “hydatid cyst” by the term “vertebral echinococcosis ” He further 
states that the disease begins as a miliary multilocular lesion and the spongy bony 
tissue appears to be infiltrated by multiple minute vesicles, which advance by con- 
tinuitj without causing any osteomyelotic reaction Likewise, the presence of 
echinococcus m the spinal canal is in all probability of exogenous osseous origin 

B M Fried 


Nodular Periarteritis R Debre, R Leroux, P Gauthier-Villars and 
Lelong, Ann d’anat path 5 757, 1928 

With the naked eye the lesions are seen as mihar}" nodules distributed along 
blood vessels With the microscope the entire blood vessel appears to be involved 
The intima is thickened and edematous , in the media both elastic membranes show 
dissociation and often complete destruction The adventitia is infiltrated with 
polymorphonuclear leukocytes which also surround the vessel , the vascular lumen 
is narrowed, irregular and occasionally completely obliterated However, the 
microscopic characteristics of the lesion depend on the stage or severity of the 
disease The vascular lesions are accompanied by degeneration of the peripheral 
nerves, by hemorrhages in the brain and m the gastro-mtestinal tract, and also by 
marked lesions in the kidneys In order of frequency tlie coronaries, the renal 
and the hepatic vessels are the more commonly involved , then go the mesenteric, 
the gastric, intestinal, splenic, pancreatic, etc 

The clinical picture is extremely variable, pointing to a polyneuritis, cardiac 
insufficiency or to a disease of the peritoneum The duration of the disease varies 
from a few days to two years It is not necessarily fatal The majority of 
authors believe it to be caused by a micro-organism It has been found also in 
some animals as the pig, the calf and the dog The authors report a personal 
observation, discuss the cases from the literature and also give a good bibliography 
on the subject 

B M Fried 


A Mixed Epithelioma or thf Kidney 
d’anat path 5 825, 1928 


P Masson and C Simard, Ann 


The case reported bv Masson and Simard concerned an epithelioma of the 
kidnev which had two different structures , in one place it resembled tumors oritr- 
inating m the renal pelvis, in the other it looked like carcinoma of the convoluted 
tubules Both varieties spread toward and invaded the renal parenchvma The 
autliors discu^ the possibility of this tumor being a primary “double” cancer of 
tl.e K.ctoey The, are ,„dm.d the bei.ef that both var.eLs of the “Sasm 
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originated in the renal excreting epithelium The complexity of its structure is 
in all probabilit}’- being due to the evolutional potentialities of the excreting epi- 
thelium which IS capable of giving rise to tumors resembling those of the convoluted 

tubules T, Tir 1 - 

B M Fried 


Nodular Sclerosis Accompanied by a Pulmonary Panarteritis in Syphilis 
OF THE Lung H Darre and G Albot, Ann d’anat path 5 861, 1928 

Syphilis of the lung may take different aspects a peribronchial sclerosis or 
a nodular disseminated fibrosis confined to the perilobular, perialveolar and inter- 
alveolar tissues associated with a pulmonary panarteritis There may be no lesions 
of the bronchi In instances in which the disease is predominantly confined to the 
arteries, the pathologic modification resembles those found in the liver, kidneys 
and other organs From a clinical standpoint the symptoms are those of cardiac 
insufficiency g 


Mucous Secretion and Mucous Cysts in Adenocarcinoma or the Corpus 
Uteri Isbruch, Arch Gynak 135 102, 1928 


By differentiation of the malignant cells, two types of cysts are formed, one 
containing true mucus taking a mucicarmine stain, and the other containing a 
homogeneous substance representing a different t 3 'pe of secretion Isbruch noted 
that the epithelial cells of the mucous C 3 'sts were somewhat higher than those of 


the other cysts 


A J Kobak 


Morphology of White Blood Cells in Enteral Sensitization and Ana- 
phylaxis R Gawrilow, Virchows Arch f path Anat 265 583, 1927 

No definite change in the blood picture was found in rabbits during feedings 
of egg white or yolk Relatively often a moderate leukocytosis occurred, with 
increase in lymphocytes, and without characteristic changes in the other cells 
During the following latent period, the white cells were normal or remained 
slightly increased Intravenous injections of the same protein were made from 
fourteen to eighteen days later In the case of egg white, leukopenia with reduc- 
tion in eosinophils and increase in lymphoc 3 'tes occurred at first, and was some- 
times followed by leukocytosis with reduced lymphocytes With egg 3 'olk, there 
was also a transitor 3 " leukopenia, with subsequent leukocytosis, but the reaction 
to this protein was less marked t? -r T mrcT-r 


The Secondary Nodules in Ltmph Nodes W Rotter, Virchows Arch f 
path Anat 265 596, 1927 

Rotter distinguishes five t 3 pes of nodules in \ym\)h nodes solid or resting, 
epithelioid, reticular, I 3 mphoplastic and necrotic If these bodies are to be regarded 
as centers for immunit 3 ’- reactions instead of as germinal centers, their derivation 
should be from the reticulo-endothelial system The epithelioid nodules apparentlv 
develop from the cells of the blood vessel walls The nodules then take on a 
reticular structure, in -which the large, free cells, L'lnphoblasts, develop, probably 
from the fixed tissue cells The author believes that the small lymphoc 3 "tes do not 
differentiate farther, but that the damaged ones are destro 3 "ed in the central space 
of the nodules, -where remains of their nuclei may be found He formulates the 
theory that the secondar 3 nodules arise as a reaction principally to hematogenous 
irritation the speed and form of the reaction being largeL’- determined by the 
degree of sensitization of the organism to the irritant L 3 ’-mphogenous irritation 
ma 3 also lead to the formation of these centers He therefore regards them as 
reaction centers of immunologic significance, but agrees that during retrogression 
of the I 3 mphoplastic nodules to the resting stage, the 3 act as germinal centers for 
the new formation of l 3 mphoc 3 'tes g Loit-tt 
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Amyloid in a Tumor or the Cervical Lymph Nodes K v Gusnar, Virchows 
Arch f path Anat 265 617, 1927 

A local deposit of a homogenous substance was found m a metastatic carcinoma 
of the cervical lymph nodes This substance gave the color reactions characteristic 
for amyloid through most of its extent Similar masses were also found in the 
newly developed cells, evidently a hyaline precursor of the amyloid A sharp dis- 
tinction between amyloid and hyaline substance cannot always be established 

Adenoma or the Fallopian Tube A Prilsfl, Virchows Arch f path Anat 
265 630, 1927 

In an operation on a woman, aged 30, cherry-sized nodules resembling adeno- 
myomas were found on the uterine portions of both tubes Histologic examination 
of one of them showed a fibro-epithelial new-growth, with glandular structures 
surrounded by cellular tissue Most remarkable was the presence of numberless 
islands of pavement epithelium mixed with the cylindrical epithelium of the glands 
Pavement epithelium has not, to the author’s knowledge, been described m the 
tubes before, although it is sometimes found m the uterus Priesel regards these 
nodules as due to a developmental anomaly, and not to an inflammatory process, 
partly on account of the presence of the two types of epithelium The tumors 
were apparently benign g Lovett 


Congenital Lipoma of the Femoral Vein J Gangur, Virchows Arch f 
path Anat 265 643, 1927 

A lipoma the size of an orange was removed from the femoral vein of a girl, 
18 months of age The vein ran through a groove m the mass, which was sur- 
rounded by a fibrous capsule everywhere except where there was contact with the 
vein The point of origin appeared to be the adventitia of the vein Since this 
tissue does not normally contain fat cells, the development of a lipoma from it 
IS evidence for the theory of embryonic displacement of tissue rests as a cause of 


tumor development 


B R Lovett 


Histology of Neurinomas F Nestmann, Virchows Arch f path Anat 265 
646, 1927 

Verocay distinguished neurinomas from neuromas by the arrangement of nuclei 
in rows or palisades, but the specificity of this structure for neurinomas has been 
questioned, since it is also found in other, usually mesodermal, tissues The author 
examined ten neurinomas He regards mechanical factors as the cause of the 
palisade arrangement of nuclei in tissues with fibrillar structure In smooth 
muscle, contraction and hyahnization or other regressive changes are responsible , 
in neurinomas the abundant growth of fibrils pushes the nuclei into this position 
The palisades found in these tumors can, however, be distinguished from others 
by the characteristic ground substance, consisting of delicate parallel fibrils Two 
types of tumors have been described, which, the author finds, represent different 
lines of development rather than successive stages ^ 

B R Lovett 


Brain Cysts W Schley, Virchows Arch f path Anat 265 665, 1927 

Schley described six cases of cysts of the brain, m all of which a tumor 
usually a glioma or angioma, was found He agrees with Lmdau’s view that 
these cysts arise by transudation of fluid from a preexisting tumor, due to dis- 
turbances in circulation The tumor tissue may be discoverable only with the 
microscope Not only angiomas and gliomas, as described by Lindau, may lead 
to cvst formation, but other types as well, in one instance a metastatic Sow* 
from a bronchial carcinoma The vascularity of the tumor and disturbaSes m 
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the local circulation are the determining factors While cysts have usuall) been 
found 111 the cerebellum, the}' maj' arise in the cerebrum or pons in the same 
manner, as described in two of the author’s cases g Lovet 


Pathologv of the Cerebral Vessels I Cerebral Hemorrhage E 
PoLLAK and P Rezek, Virchows Arch f path Anat 265 683, 1927 

Four instances of extensive hemorrhages of the brain were investigated patho- 
logically, with reference to the theory of Westphal and Baer According to this, 
a spasm of the vessels leads to anemia and autolysis of the wall, followed by 
increased permeability and bleeding, an acute rather than a chronic process The 
authors found marked differences in the condition of the vessels at varying dis- 
tances from the hemorrhagic zone In this zone itself, the walls were entirely 
necrotic, and no cellular reaction was visible At the border, the beginning of 
cellular reaction could be seen, but edema with splitting of the vessel wall was 
the chief change Still fartlier awa}', partial necrosis was found, involving only 
a single coat, usualK the media or elastic tissue, or only a short section of the 
vessel Accumulations of cells surrounded the necrotic foci 

While It was not possible to draw conclusions as to the mechanism of cerebral 
hemorrhage from these morphologic changes, the authors found them incompatible 
M ith the theory of Westphal and Baer The picture was that of a chronic process 
of long duration leading to a partial necrosis of the blood vessel walls Some- 
times marked necrosis of the media vas found without anj surrounding hemor- 
rhage Of the older theories, rupture of a vessel wall or the formation of small 
aneurisms as causes of bleeding could not be substantiated either The authors 
regard vasomotor disturbances as an important factor, with the partial necrosis 
of the wall impeding its response to changes m a blood pressure already high 
Consequent splitting of the lajers permits the passage of blood through the wall 

B R Eovett 

Lymphatic Reaction in the Wall or the Appendix K Nishikawa, 
Virchows Arch f path Anat 265 735, 1927 

Nishikaw'a examined serial sections of 111 appendixes for the presence of 
nmphatic tissue in the regions w'here this is not found normallj, namel}’’, in the 
muscularis, subserosa, serosa and the mesentery In sixty-one cases he found 
Ijmphatic tissue m successive stages of development, from simple collections of 
lymphocytes to fully mature nodes, with capsule, germinal centers and sinuses 
This reaction was showm to be independent of age and of v'anations m the lymphoid 
tissue of the mucosa It was associated with chronic and with recurring inflam- 
mations, and W'as present m the stage of healing, but never during acute inflamma- 
tions It appeared to be not a part of the inflammatory process itself, but a 
secondarv process, continuing independentlv of the inflammation 

B R Lot ETT 

Renal Changes in Nltritioxal Disturbances or Infants H Strobe, 
Virchows Arch f path Anat 265 765, 1927 

Histologic examination of the kidiievs of fifty -six infants dying with nutri- 
tional disturbances revealed in the cortex thickening of the capsular epithelium, 
exudation into the capsular space, cloudy swelling, fatty' changes and cellular infil- 
trations, especially' around the blood vessels The changes in the medulla vv'ere 
more extensive All the changes of circulatory' disturbance were observed, from 
hvperemia, with and without degenerative changes in the surrounding parenchy'ma, 
stasis with necrosis of the tubular epithelium serous or cellular exudation into ■'he 
interstitial tissue to degenerative changes (hvalimzation, etc), and cellular pro- 
liferation Exudation of red cells into the interstitial tissue was frequent, and 
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consequent pigmentation m older cases Hemorrhagic infarction, and less fre- 
quently purulent interstitial nephritis, form the end-stage which may follow the 
foregoing changes Different stages were found at times in the same kidney, and 
often the two kidneys presented different appearances The presence of bacteria 
m the blood bore no relation to the renal changes In most fatal diseases of 
infants such changes are to be found, and are probably related to the disturbance 
in nutrition When extensive and productive of clinical symptoms, the condition 
may be referred to as nephritis of mfancr ]3 Lov'ett 


Axgiospasm as a Cause or Rekal Ii^varcts K Neuburger, Virchows Arch 
f path Anat 265 789, 1927 

The author made a study of functional disturbances of the circulation as a 
cause of infarcts in the kidney Seveial ischemic infarcts were examined, in 
which no thrombosis and no disease of or injurj' to the vessel walls was present, 
and the conclusion reached that spasm of the renal artery, following operative 
trauma in the vicinity, was the most probable cause An instance of gangrene of 
the leg following an injection of hexatone m an infant with whooping cough was 
also attributed to traumatic angiospasm g Lo\t:tt 


Morphologii and Microchemistrv or the Animal Cell Demonstration 
OF THE Cell Membrane M Gutstein, Virchows Arch f path Anat 
265 805, 1927 

Several staining methods are described for demonstrating the membrane sys- 
tem of the cell, including the membrane of the cell itself, of the nucleus, and of 
the nucleolus Either an acid (tannin) or a basic (alum) mordant is used, fol- 
lowed by a stain of the opposite reaction Since the three membranes, as well 
as certain protoplasmic granules, are all stained by these methods, there must be 
some similarity in their chemical structure That the granules are not artefacts 
could be shown by their presence also m supravitally stained preparations Both 
acid and basic substances are present in the cell membranes Experiments m 
solubility in different fluids give the following results The acid body is a Iipoid, 
bound to the basic ground substance The acid mordant combines with the latter, 
the basic mordant with the acid hpoid This lipoid resembles the phosphatids in its 
staining reactions The same methods can be used for staining bacteria 

B R Lovett 


Relations Between Oxydases, Vital Staining, Postmortem Staining, and 
Morphologv of the Cell W Loele, Virchows Arch f path Anat 265 
827, 1927 

Loele finds that oxydases and peroxydases, which can be demonstrated by 
different phenolase reactions, are not uniform bodies, but mixtures of substances 
They may occur independently of each other Oxydases are not necessary for 
vital staining, but oxydase-contaming substances lend, themselves easily to staining 
by vital methods The process need not cause cell injury, especially if an acid 
stain IS used By means of the secondary naphthol reaction, different types of 
cell nucleoli can be distinguished a single round body, several round ones, irregu- 
lar and variable bodies and nuclei without nucleoli The alterations of the’ nucleoli 
of a single cell type during a disease process are described, and further morphologic 
changes in nucleoli and chromosomes 

B R Lovett 


Aleukemic Mxelosis mith Osteosclfrosis or the Skeleton A Tores 
Virchows Arch f path Anat 265 845, 1927 


Jores described a case 
myeloid leukemia, of twelve 


of hematopoietic disease, coriesponding to aleukemic 
jears duration, accompanied by sclerosis of the entire 
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bony sj stein In the much narrowed marrow cavities, there was both fibrous and 
actively functioning marrow He regarded the disease of the marrow as primary, 
with the bony changes secondary to it B R L 


Pathologic Physiologi of Goiter B Breitner, Transactions of the Inter- 
national Conference on Goiter, Bern, Switzerland, Aug 24-26, 1927 Edited 
by Hans Huber, Bern, 1928 

A comparison of the iodine content of the blood of the arteries and veins of 
the thyroid gland and the veins of the arm with that of the goiter appears to 
prove the existence of a thyroidal secretion escaping into the blood current Results 
of experiments made b}' infusing specimens of blood from these different sources 
into the larvae of salamanders, point in the same direction The action of iodine 
on persons with goiter corresponds to that which has been observed by experiments 
on animals Subjects who are to be treated with iodine should therefore be care- 
fully selected 

Clinical and experimental observations agree as to the morphologico-functional 
tj^es of goiter conditioned b> “hj’^porrhoe” and “hyperrhoe ” The author’s point 
of view IS based (1) on the appreciation of the two principal functions of the 
thjroid gland, namelj, the production and the elimination of secretion and on 
the functional adaptation of the gland and (2) on the discrimination between the 
activity and the output of this organ Bearing in mind the role of the sympa- 
thetic ner\ous sjstem in the secretory process of the thjroid gland, this point 
of view enables him to establish a complete theoretic schema of the functional 
diseases of the thyroid gland 


ETIOLOG-i AXD EpIDEMIOLOG\ OF THE ExDEMIC GoITER IN FRANCE L BlRARD 
and C Dlxet, Transactions of the International Conference on Goiter, Bern, 
Switzerland, Aug 24-26, 1927 Edited by Hans Huber, Beni, 1928 

In France, thirty-seven departments are subject m varjnng degrees to endemic 
goiter, in the other forty-nine departments goiter is only exceptionally encoun- 
tered The geographical distribution of goiter in France has not changed during 
the past thirtv j'ears 

Altitude and climate play only a subsidiary part in the genesis of goiter This 
IS proved bj the fact that goiter has decreased in intensity though its geographical 
distribution has remained the same No systematic preventive treatment wnth 
iodine has come to light The cause of the decrease is assumed to be (a) the 
improvement of the drinking water, (b) the increase in the consumption of wine, 
(c) emigration (temporary or permanent) from the goitrous districts, (d) a 
decrease in the number of marriages between blood relations, and (e) the improve- 
ment in the general conditions of living (personal and general hygiene and improve- 
ment of conditions in the home and of nourishment) 

Although there are several causes of endemic goiter, drinking water is the 
most prominent There are beyond all doubt certain kinds of water which pro- 
duce goiter The action of goiter-producing water is to be explained by its inter- 
ference with iodine metabolism, causing relative or complete insufficiency of iodine 
All factors therefore wffiich increase the need of the system for iodine favor the 
appearance of goiter (puberty, pregnancy, lactation and the climatic period) 
Goiter IS regarded not as a disease strictly confined to the thjroid gland, but as 
a general disturbance of nutrition 

The tjpe of endemic goiter that is usually found in France is struma nodosa 
parenchj matosa or cystica Diffuse hyperplasia of the thjroid gland is only rarely 
observed Toxic goiter is rare New' growths of the thyroid gland are also rare 
In carcinoma of the thyroid gland, 85 to 90 per cent of the cases occur as a result 
of an already existing goiter Authors’ Summary 
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Microbiology and Parasitology 

Epidemiologic and Bacteriologic Investigation or the Sloane Maternity 
Hospital Epidemic or Hemolytic Streptoccocus Puerperal Fever in 
1927 F L Melene\, Zung Dau Zau, H ZAvrozEPr and H D Harvey, 
Am J Obst & Gynec 16 180, 1928 

During the period from Jan 18 to Feb 18, 1927, an epidemic of puerperal 
fever raged in the Sloane Maternity Hospital, approximately IS per cent of all 
pregnant patients developed the disease, with an approximate mortality rate of 33 
per cent The lochial discharges of all except one of the mothers affected revealed 
Stteptococcm hemolytiais Five of the strains were proved antigenically identical 
by cross agglutination and by crossed absorption of the agglutinin tests Nineteen 
other strains were closely related to if not identical with the aforementioned 
strains Some of the nurses and doctors were found to be carriers of these 
organisms, harboring them m the nose or throat On serologic study the 
strains from the nose of one of the nurses was found identical with the puerperal 
strains From an axillary abscess of a nurse whose finger was pricked, and from 
the peritoneal exudate of another nurse with peritonitis, strains were obtained 
which were like the five identical strains from the patients with puerperal fever 
Cultures of the air of the wards and operating rooms, cultures of linen supplies 
and sterilized supplies yielded no hemolytic streptococci The peak of fever, 
indicating the clinical onset, occurred usually on the fourth day The vagina 
was considered the portal of entry and the organisms were conveyed to the patient 
by carriers ^ J Kodak 


Thf Bacterial Content or the Uterus at Caesarean Section II J W 
Harris and J H Browne, Am J Obst & Gynec 16 332, 1928 

Twenty-two among fifty uteri from which cultures were obtained at cesarean 
section were found to be infected After six hours of labor the authors found 
that the amniotic cavity was invariably infected, even though the fetal membranes 
were intact The second part of this report describes the bacteria that were 
recovered Streptococci in numerous strains, Staphylococcus albus and diph- 
theroids were found most frequently All the patients but one had a febrile 
puerperium, but all recovered Healing of the incision was retarded when it 
contaififed any of fhe bacteria recovered in the amniotic contents 

A J Kodak 

Septicemia Dur to a Strain or the Bacillus Mucosus in Diabetes 
Mellitus E H Mason and W M Beattie, Arch Int Med 42 331, 
1928 

Septicemia from Bacillus mucosus has been reported m seventy-eight cases 
In the case reported here blood culture gave a capsulated organism considered 
a variant of the B mucosus group The infection occurred m a case of food- 
controlled diabetes and resulted in death in about two weeks 

Hamilton R Fishback 


Bronchomoniliasis W R Galbreath and C Weiss, Arch Int Med 42 500, 
1928 ^ 

Monilia infection of the lungs may be of a mild, intermediary or severe form 
The symptoms in general are d>spnea, cough, expectoration, with or without 
blood, and fever There are frequent remissions and exacerbations In the severe 
^ resembles that of pulmonary tuberculosis and almost invariably 

ends fatally Potassium iodide is the specific remedy Other treatment may be 
tuberculosis Moniha may be recovered from the sputum^ or 
from the lesions at autopsy A case is reported with a history of pulmonary 
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symptoms since 1918, the patient now being in a good state of nutrition and 
continuing his occupation Momha pstlosis (ashfordi) has been repeatedly found 

in the sputum Hamilton R Fishback 

SiLoviAL Fluid in Chronic Arthritis C E Forkner, A R Shards 
and M A Poston, Arch Int Med 42 675, 1928 

In a study of sixty-three cases of chronic arthritis, excluding syphilitic and 
tuberculous infections, positive cultures were obtained in 22 per cent Cultures 
from the lymph nodes were positive in 48 per cent of twenty-one cases, in 24 
per cent the same tjpe of organism was recovered from joint and lymph nodes 
In all cases, the number of white cells was increased, the bacteriologicallv 
positive cases showing almost twice as many as the negative cases The number 
of polymorphonuclears vas increased in the positive group, while the monocytes 
and lymphocytes predominated m the negative group Synovial mesothelial cells 
were not seen constantly Hamilton R Fishback 

Syphilis of the Stomach H A Sirger and F G Dyas, Arch Int Med 
42 718, 1928 

A case is detailed with a primar> clinical diagnosis of gastric sj^philis Follow- 
ing roentgen examination and associated observations of ulcer, a partial gastrectomy 
was performed Multiple ulcers were found No classic gumma was present, and 
Spi) ochaeta pallida could not be demonstrated Below' the ulcers, in w'hich fuso- 
spirilla of Vincent were present, the principal lesions were in the thickened sub- 
mucosa There w'ere focal granulomatous lesions which were composed chieflj 
of Ij'mphoid and plasma cells, with a marked perivascular distribution No case 
has been found in the literature which meets the demands for a pathologic diag- 
nosis of gastric syphilis, that is, the presence of a classic gumma, or the certain 
demonstration of Spuochacta pallida Hamilton R Fishback 

A Stud\ of Micrococcus Zymogenes Martin Frobisher, Jr, and E Rarkin 
Denny, J Bact 16 301, 1928 

The resemblance of the organisms studied as Mici ococcus a\mogenes to 
St! eptococcus liquefaciens is such as to suggest that the former are merely varieties 
of the latter or that the two are identical ilf cyvwgcncs should be classed as 
a streptococcus The proteolytic enzymes of these organisms resemble histase in 
their action on cooked meat but differ from this enzyme m their ability to digest 
coagulated serum, gelatin and casein as w'ell There appears to be no relation 
betw'een hemoly'sin and proteolytic enzyme production by' these organisms The 
literature reveals nothing to suggest a direct relationship between M aymogcncs 
and any special ty'pe of pathologic condition, although organisms called M cymo- 
gcncs have been more frequently' isolated from endocarditis than from any other 
single disease Proteoly'tic streptococci of the type represented by V liquefaciens 
might be more frequently reported in pathologic bacteriology' if more detailed study 
of the proteolytic activity' of streptococcus-like organisms w'ere made as a routine 

Authors’ Summary 

Susceptibiliti of Eskimos to the Commor Cold and a Stud\ of Their 
Natural Immunity to Diphtheria, Scarlet Fever ard Bacterial 
Filtrates Peter Heir'becker and Edith I M Irvine-Jor'es, J Immunol 
15 395, 1928 

Eskimos are very susceptible to infections of the upper respiratory tract on 
contact w ith the outside world Ordinary bacterial infections rarely occur Diph- 
theria and scarlet fever are unknow'n clinically' In a group of about fifty' subjects 
all gave negative reactions to the Dick test and also, in the case of the adults, 
to the Schick test Children up to the age of 12 years invariably gave positive 
reactions to the Schick test Three serums were found to contain antitoxin both 
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for diphtheria and for scarlet fever It is therefore concluded that the immunity to 
the disease and the negative reaction to the skin tests depend on the presence 
of antitoxin This is interpreted as being due to a natural hereditary imrnuni y 
dependent on some nonspecific antitoxic mechanism Skin reactions with filtra es 
of streptococci isolated from cases of rheumatic fever were mildly positive in a 
small percentage of cases Neutralizing antitoxin was demonstrated in all three 
serums but it was not invariably present for all three toxins The Eskimos 
showed a high percentage of positive reactions when tested with a Staphylococcus; 

mucus filtrate Authors’ Summarv 


Infection of a Laboratorv Workfr whth Bacillus Influenzai John E 
Walker, J Infect Dis 43 300, 1928 

The course of a laboratory infection with Pfeiffer’s bacillus is described The 
symptoms consisted of rhinitis, conjunctivitis and bronchitis There was no fever 
Organisms serologically identical with the laboratory strain were isolated from 
the nose, conjunctivae and sputum The disease would ordinarily be classified as 
a severe cold, though the diagnosis ot sporadic influenza cannot be entirely 
eliminated The infection demonstrates anew that some strains of the organism 
have an extraordinary aviditv for attacking the mucous membrane of the respiratory 
system as the primary cause of disease Author’s Summary 


Staphylococcus Aureus Conjunctivitis or the New'-Born Arthur B 
Thomas, J Infect Dis 43 306, 1928 

An acute purulent conjunctivitis may occur in infants without evidence of a 
preexisting vaginitis in the mother In 100 consecutive cases of purulent con- 
junctivitis of new-born infants, none appeared to be caused by the gonococcus 
Cultures of Staphlococcus auicus, isolated from the conjunctivitis and some 
other lesions that were present, seemed to belong to a single strain and were 
atypical in staining qualities, metabolic leactions with carbohydrates, and in 
pathogenicity for animals This organism was considered to be the causative 
agent in all the cases and was probably transmitted through contaminated olive 


oil or boric acid or both 


Author’s Summary 


Chemical and Bacterial Inhibition or Gas Formation in Bacterial 
Cultures Mitsuteru Ishikawa, J Infect Dis 43 311, 1928 

Subcarbonate, subgallate, nitrate, subnitrate of bismuth, ammonium and sodium 
benzoates, potassium bichromate, potassium chlorate, sodium fluoride, sodium lodate, 
ammonium and sodium nitrates and sodium salicylate definitely suppress the evolu- 
tion of gas, not only from carbohjdrates by single cultures of gas-producing 
bacilli and by th’-ee types of associate cultures (a gas-forming with an acid- 
producing organism, an aerogenous bacillus with a proteolytic organism, and 
gas-forming and acid-producing organisms with a proteolytic bacterium)’, but 
also from sodium formate by pure cultures of aerogenous bacteria The inhibitory 
effect of the paratyphoid bacillus on gas production of the colon bacillus appears 
to depend, partlj at least, on a deficiency of proper nitrogenous substances appar- 
ently resulting from the metabolic activity of the paratyphoid bacillus 

Author’s Summary 


Influence or Iodide on Bacterial Decomposition of Nitrogenous Sub- 
stances Mitsuteru Ishikawa, J Infect Dis 43 321, 1928 

Potassium iodide and potassium lodate exert an inhibitory effect on the forma- 
tion of ammonia bv proteolytic organisms of a gelatin culture and on the nroduc- 
tion of amino-acids bv the proteolytic bacteria-free enzyme In this effect 
potassmm iodide has practicalh no demonstrable selective action different bacteria 
arc affected almost equalh by the presence of the iodide The liberation of 
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ammonia from urea by ureasphttmg bacteria, cultured or washed, is decreased 
under the influence of the iodide, apparently, through an inhibitory effect on the 
activity of the enzymes Author's Summary 

The Thermal Death Point of Brucella Abortus in Milk Ruth Boak 
and C M Carpenter, J Infect Dis 43 327, 1928 

The thermal death point of eight strains of Bi ucella aboi tiis of porcine, human 
and bovine origin grown m milk was variable The porcine strain was most 
resistant An exposure of fifteen minutes at 140 F (60 C) destroyed the human 
and bovine cultures that were examined The porcine strain, however, was still 
viable at this temperature 

The injection of guinea-pigs was more reliable than cultures for determining 
the viability of ButccUa abmius in milk Authors’ Summary 

Classification or Bacterium Alcaliigenes, Pv ocyaneum and Fluorescens 
Bruno Leo Monias, J Infect Dis 43 330, 1928 

A microbiologic collection of thirty cultures has been classified systematically 
on the basis of morphologj and of biochemical reactions with special reference 
to their relationship to two main groups of bacteria, the one group related to 
Bactennm coli, and the other to Pscndomojws migtila 

Author’s Summary 

Comparison of Glvcerol and Brilliant Green Bile for Treatment or 
Feces for Isolation of Typhoid Organisms Leon C Havens and 
Catherine Ridgwav, J Infect Dis 43 345, 1928 

Six hundred and sixty-one specimens of feces containing known numbers of 
typhoid bacilli were inoculated into both 30 per cent glycerol and brilliant green 
bile Positive results were obtained in 43 per cent of the specimens in glycerol, 
and in 75 per cent in brilliant green bile Dosages of at least 100,000 typhoid 
bacilli per one-tenth gram of feces are necessary to obtain consistently positive 
results m glycerol, while one tenth of this number will yield the same percentage 
of recoveries from brilliant green bile In glycerol the minimal detectable number 
of typhoid bacilli m feces appears to be 10,000, in brilliant green bile, 1,000 The 
effect of the age of the specimen has been studied Specimens in brilliant green 
bile show a slight decrease in positive results for forty-eight hours, while the 
typhoid bacilli m the same specimens in glycerol disappear rapidly 

Authors’ Summary 

Septic Infection Due to Bacterium Morgani l T Thjotta, J Infect 
Dis 43 349, 1928 

A case of septic infection due to Bactenum moigaiu I is reported which 
originated in the gallbladder and terminated fatally on the twelfth day after the 
onset of acute symptoms B moigam I was isolated from the gallbladder and 
from the blood The patient’s serum agglutinated the organism in a dilution of 
1 320 B mot gam I is generally considered a nonpathogenic, rare type of Bacillus 
coh, which under certain conditions, may become highly virulent The generic 
name. Salmonella morgani, is found to be inappropriate This organism should 
properly be called either B mot gam I, B mefacolt or EschettcJiia morgani 

Author’s Summary 

Bacteriologic and Bacteriophagic Studv of Infected Urines Janet 
Anderson Caldwell, J Infect Dis 43 353, 1928 

In the classification of 112 cultures of bacilli from infections of the urinary 
tract, a group of 12 aerobic, gram-negative bacilli which produce spores was 
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recognized and described Seventeen cultures related to fluorescent bacilli were 

also described , r 

Sewage filtrate produced marked lysis of 74 per cent of the 100 nonspore- 
forming cultures and failed to produce lysis of 7 per cent These 100 cultures 
were classified into colonv types on the basis of dissociative changes The 
susceptibihy of the various dissociative types to lysis by sewage filtrate was 
tested The results strongly indicated that there is no stage of dissociation of 
urinary bacilli which is resistant to bacteriophagic action 

Native bacteriophage could be demonstrated in the filtrates of twenty-six of the 
100 urines in 20, only two passages were required It can be demonstrated 
about as often with the organism found in the same urine as by using stock 
cultures of colon and dysentery bacilli Native bacteriophage was found associated 
with every cultural group, with cultures in every stage of dissociation, and with 
cultures having all degrees of sensitiveness to lysis Therefore, contact with 
bacteriophage in the body does not produce in a culture resistance to lysis or any 
constant change in its growth characteristics, nor does it force the culture into 
any one stage of the dissociation cycle Author’s Summary 


Production of Histamine, Tyramine, Bronchospastic and Arteriospastic 
Substances in Blood Broth by Pure Cultures or Microorganisms 
Karl K Koessler, Milton T Hanke and Mary S Sheppard, J Infect 
Dis 43 363, 1928 


This paper contains a report on the production of histamine, tyramine, broncho- 
spastic and arteriospastic substances by 223 micro-organisms grown on a blood- 
broth medium Ninety-four are members of the colon-typhoid group Nine of 
the organisms convert histidine into histamine , of these, two belong to the 
Escherichia group, and seven to the Salmonella group Five of the eight Salmonella 
mot gam strains produce histamine Tyramine was not produced in this group 
The faculty for producing bronchospastic and arteriospastic substances other than 
histamine is highly developed in the colon-typhoid group of micro-organisms 
Of 49 Salmonella studied, 38 produced spastic substances, of 6 dysentery Shiga 
studied, 5 were spastic, of 12 paradysentery studied, 6 were spastic, of 9 Escherichia 
studied, 9 were spastic, and all of the typhoid bacilli studied were spastic Taken 
collectively, of the 94 representatives of the colon-typhoid group studied, 67 
produced spastic substances 


Bronchospastic and arteriospastic substances are rarely produced by micro- 
organisms other than those belonging to the colon-typhoid group Histamine was 
not produced by any of the 129 micro-organisms that are not members of the 
colon-typhoid group Of these 129 micro-organisms, 5, all of them streptococci, 

produced tyramine . , „ 

Authors Summary 


The Metabolism or Leishmania Tropica A J Salle and Carl L A 
Schmidt, J Infect Dis 43 378, 1928 

A solid and a liquid medium were prepared for the cultivation of Leishmania 
tiopica The growth on the liquid medium was sufficient for the determination of 
the metabolic activities of Leishmania tiopica The organism was grown on the 
standard medium and on mediums in which certain described variations were made 
The analytic data indicated that the metabolism of Leishmania tiopica does not 
differ essentially from that of many bacteria Carbohvdrate exerts a marked 
sparing action toward the protein of the medium The organism possesses marked 
proteolytic powers Its utilization of protein was demonstrated by an increase 
in the ammonia content of the medium and a rise in Pn Its utilization of protein 
vas demonstrated also in an increase of split-protein products Experiments 
showed that this organism cannot sur\ ive under anaerobic conditions The function 
gro vth°^ niedium ma> be to contribute an accessory factor of food or 

Authors’ Summary 
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Intranasal Inoculations or Rabbits with Bacillus Influenza John E 
Waller, J Infect Dis 43 385, 1928 


Following the intranasal inoculation of rabbits with a recently isolated strain 
of Pfeiffer’s bacillus, it was possible to recover the organism from the nasal cavities 
of the animals for periods of from four to fifteen days Two animals so inoculated 
showed a nasal discharge at the time when the organisms were most numerous 
The inoculation was followed by the appearance of agglutinins in the blood stream 
Animals once infected were immune to reinfection After two months’ cultivation, 
the strain lost its ability to attack the nasal mucous membrane of rabbits Two 
other strains of Pfeiffer’s bacillus were tested and were found unable to produce 
infection Failure to produce disease with Pfeiffer’s bacillus is demonstrated experi- 
mentally to be due either to immunity of the host as a result of previous infection 
or to lack of virulence on the part of the organism 

The fluctuations in the virulence of the organism and m the resistance of the 
host fit in well with what would be expected of the etiologic agent of epidemic 
influenza These facts, together with the now well substantiated ability of the 
organism to produce primary respiratory disease of the cold-influenza type, are 


believed to relate Pfeiffer’s bacillus to the etiology of epidemic influenza more 


closely than ever 


Author’s Summary 


Microorganisms or Lung ^.Bscrss and Bronchiectasis Lucille H 
Ermatinger, J Infect Dis 43 391, 1928 

The bactenologic examinations in thirty-three cases of chronic and acute abscess 
of the lung and bronchiectasis disclosed the pyogenic organism. Staphylococcus 
aw CHS in 75 4 per cent of the total number of cases, hemolytic streptococci in 
55 3 per cent and pneumococci in 19 4 per cent A spirochete, apparently falling 
into the Leptospira group, according to Noguchi’s classification, was obtained 
from the case reported and was kept alive in a mixed culture containing bacteria, 
for a period of fourteen days Author’s Summary 


Absence of Infectivity in Filtered Urine from Diabetic Patients 
G Harold Ettinger and Guilford B Reed, J Infect Dis 43 399, 1928 

Fresh urine from diabetic patients, filtered (Berkefeld) and injected into fourteen 
rabbits and seven dogs, caused no appreciable change in the percentage of blood 
sugar for periods of from 55 to 236 days Aerobic and anaerobic cultures had 
similar negative results during periods up to 63 days Small amounts of reducing 
substances were found occasionally in the urine of some of the rabbits, but not 
in excess of amounts found in the control animals There was never any sug- 
gestion of interference with carbohydrate metabolism 

The urine was obtained from eight patients with diabetes, ranging in age from 
12 to 55 jears and with histones of diabetes for from three weeks to fifteen 
months It may be presumed that if the urine of a diabetic patient contains a causal 
organism it would be present during this period The conclusion is that the 
filtered urine of a patient with diabetes contains no organism which can reproduce 
the diabetic condition in dogs or rabbits Authors’ Summary 

Growth of Paramecia in Pure Cultures of Pathogenic Bacteria and 
IN THE Presence of Soluble Products of Such Bacteria Charles 
Hughes Phii pott, J Morphol 46 85, 1928 

Virulent hay-infusion cultures of Bacillus pvocyancus are toxic to pure-line 
races of three species of paramecia, but these races may acquire a tolerance for 
this toxic agent Races with acquired tolerance have been grown for long periods 
of time in toxic, pure cultures of B pvoevaneus by means of the daily-isolation 
culture, and here the average division rate is as high as, or higher than, in the 
chance-mixed bacterial cultures in which these protozoa are usually maintained in 
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the laboratory The tolerance is lost, however, when the paramecia are removed 
from the toxic cultures and grown for a number of generations in cultures of 

nontoMCtbactCagent paramecia is probably the soluble toxin of 

B ivocyaueus The investigation shows that the agent is soluble and either thermo- 
labile or volatile It also shows that all deleterious substances, other than the 
soluble toxin, known to be produced in cultures of this bacillus, are nonlethal 

to paramecia , , , , mi 

Hay-infusion cultures of Bacillus enlei titdis were lethal to paramecia All 

attempts to develop tolerance in paramecia for the toxic agent in these cultures 

Under the experimental conditions that prevailed, diphtheria toxin was found 
to have no appreciable effect on the division rate or death rate in three species 
of paramecia Author’s Summary 


Observations on the Gram-Negative Cocci oi the Nasopharynx, with a 
Description of Neisseria Pharingis G S Wii son and Muriel M 
Smith, J Path & Pact 31 597, 1928 

Seventy-eight strains of gram-negative cocci, other than meningococci, have been 
studied on a series of mediums, and their colonial appearance, growth in serum 
broth and fermentation reactions noted On ascitic agar plates after forty-eight 
hours’ incubation the colonies may be divided into smooth and rough types , but 
after five days many of the primarily smooth colonies undergo a transformation 
into the rough type Experiments have shown that one and tlie same strain may 
be dissociated into smooth and rough variants, and that smooth variants may be 
recovered from a pure culture of a rough variant The growth in serum broth 
after twenty-four hours is subject to great variation in appearance , but, on the 
whole, the permanently smooth colonial types give rise to a powdery or finely 
granular deposit, and the primarily and secondarily rough types to a coarsely 
granular deposit often accompanied by a surface ring growth The fermentation 
reactions have been tested in litmus ascitic agar sugars and m serum peptone 
water sugars containing Andrade’s indicator In only one half of the fifty strains 
examined in both mediums were the results in agreement It is concluded that 
the cultural and biochemical characters of the gram-negative cocci are subject to 
such variation that they cannot justifiably be used for purposes of classification 
in the way in which they have hitherto been employed It is suggested that instead 
of dividing them into a number of so-called species catarrhalis, flavus, cinereus, 
mucosus and siccus, they should be grouped under the broad term Neissei la 
fhaiyngis, the characteristics of which are enumerated It seems possible, m the 
light of S P Wilson’s work that within this group there may be subgroups 
the characteristics of which, though subject to a certain amount of variation, are 
>et sufficiently constant to allow of their differentiation Further work, however, 
IS necessary before the delimitation of these subgroups can be laid down 

Authors’ Summary 


The Pathogenic Values or Pneumococcal Tipes The Lesions Produced 
IN Relation to Virulence J F Gasklll, J Path & Bact 31 613, 1928 

The sequence of lesions produced m the lung with rise of titer is similar vwth 
all pneumococci The pathogenicity of type II strains, however, is lower than 
that of tvpe I in both mice and rabbits Not only is it harder to reach a given 
titer in mice, but the lesions produced at that titer are of lower grade than those 
produced by type I The pathogenicity of type III strains is lower for mice, rabbits 
and man , it is again harder to reach a given titer for mice, and less severe lesions 
are produced in the lung of the rabbit at that titer than with type I The 
pathogenicitj of group IV organisms, which are virulent and have been obtained 
from severe lesions, is, if anything, higher than that of type I Such organisms 
arc therefore quite as dangerous as tjpe I and as easily raised to a virulent titer 

Author’s Summary 
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Histamine and Infection. G Marshall Findlay, J Path & Bact 31 633, 
1928 

It js suggested that the well known relationship between injury and the localiza- 
tion of organisms in injured tissue is due to the liberation by injured tissue of 
histamine or a histamme-like substance which causes dilatation of the capillaries 
and increased permeability of the capillary endothelium with the result that 
organisms present m the blood stream are enabled to escape into the surrounding 
tissues Evidence in support of this theory is brought forward in experiments 
with the viruses of fowl pox, vaccinia and the Rous sarcoma. Staphylococcus 
aureus, streptococcus and pneumococcus Author’s Summary 

A Case of Endocarditis in Man, Associated with Bacillus Parainflu- 
enzal, Rivers, 1922 Dorothy S Russell and Paul Fildes, J Path 
& Bact 31 651, 1928 

A case has been described m which a subacute infective endocarditis was 
excited by a bacillus identified as Bacillus paiainflnenaae, Rivers, 1922 The 
pathogenicity of the organism has been further established by the demonstration 
of multiple foci m the mjocardium, brain and meninges in which emboli containing 
collections of these bacilli had lodged m arterioles and capillaries, causing a focal 
inflammatory reaction and hemorrhage It is believed that this is the first instance 
of a causal relationship being demonstrated between this organism and disease 

m man Authors’ Summary 


The Types or Tubercle Bacilli in Human Bone and Joint Tuberculosis 
A Stanlev Griffith, J Path & Bact 31 875, 1928 

Tubercle bacilli have been isolated from 598 cases of tuberculosis of the bones 
and joints and their type determined Bovine bacilli were found in 20 per cent 
of persons of all ages, m 33 per cent of children less than 5 years of age and 
in 24 per cent of children between the ages of 5 and 10 years No patient more 
than 23 years of age yielded bovine bacilli Bovine bacilli appear to account lor 
a larger proportion of the cases of tuberculosis of the spine than other commonly 
affected bones and joints Tuberculosis of bones and joints may be the result 
of either respiratory or alimentary infection Author's Summary 


Bacillus Proteus Infections Johx F Taylor, J Path & Bact 31 897, 
1928 

The name Bacillus piotcan should be restricted to a well defined group of 
organisms They are nonspormg, gram-negative, pleomorphic bacilli which produce 
a spreading or creeping growth on solid mediums They are proteolytic and 
hemolytic They do not ferment lactose mannite or dulcite, but ferment dextrose 
and saccharose and occasionally maltose True mdol may or may not be formed 
from peptone vv^ater In milk, a transient clot is formed which is rapidly peptonized 
In this mv^estigation fifty-three strains recovered from human sources vvere 
examined by morphologic, cultural, biochemical and serologic methods All these 
strains hav^e the aforementioned characteristics Only three of the strains fermented 
maltose, these same three strains alone produced true mdol Agglutination tests 
show v^ariations between strains , absorption tests seem to show definite differences 
B pioteus maj produce severe infection in the human subject or may exist as 
a harmless saprophyte m the tissues, body fluids or excreta An attempt has been 
made to classifj the strains as pathogenic or nonpathogenic on the basis of the 
historj, clinical course and bacteriologic observations in each case Twenty-two 
strains have been classed as pathogenic, twenty-four as nonpathogenic and seven 
as doubtful No classification into pathogenic and nonpathogenic strains could 
be made bj the laboratory methods emplojed, and no differences vv’ere found 
between strains recovered from unnarv, fecal or other sources B piotcus “X 19” 
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of Weil and Felix was found to be serologically distinct from the fifty-three 
strains of B piofens collected, but otherwise resembled them closely 

Author’s Summary 


Researches on Anthrax Infection and Immunity D Combiesco, Arch 
Roumaines de path exper et de Microbiol 1 81, 1928 

Besredka and others have reported that anthrax infection in animals takes 
place only through the skin In this work the possibility of other routes of 
infection is investigated m rabbits and guinea-pigs 

In the normal animal, the blood leukocytes engulf virulent anthrax bacilli and 
show negative chemotaxis for encapsulated organisms In fresh serum, non- 
encapsulated bacteria undergo lysis, while encapsulated bacteria do not In hyper- 
immunized animals, phagocytosis of encapsulated bacilli takes place The negative 
chemotaxis for leukocytes that is exercised by encapsulated bacilli in the normal 
animal is due to the combined action of the capsule and the organism itself Thus 
an attenuated bacillus, even though encapsulated, is phagocytosed, as is also a 
virulent nonencapsulated organism, but phagocytosis of bacilli which are both 
virulent and encapsulated does not take place 

The skin is not the only organ through which anthrax infection can take place 
The experiments show that intravenous injection of bacilli in animals has no 
effect if the dose is small, less than 1 cm of emulsion, but with a larger dose, 
death occurs regularlv The bacteria are not all taken care of by the phagocytes, 
those that remain rapidly become encapsulated and acquire negative chemotaxis 
for leukocytes This process is referred to as animahzation Injection with cul- 
tures developed m whole blood or inactivated serum similarly results in death, 
while those developed in fresh serum undergo lysis and do not cause infection It 
IS also found possible to infect by inoculating other organs directly, such as the 
lungs, liver and spleen Intraperitoneal or subcutaneous inoculations also kill 
if the bacilli are protected from too rapid phagocytosis, and are given time to 
undergo animahzation This can be done by introducing them enclosed in capillary 
tubes open at one end, through an incision into the abdominal cavity or sub- 
cutaneous tissues The tubes are broken at the end of several days, after animahza- 
tion has occurred and the host dies The histologic structure of the skin favors 
infection m a similar manner A certain number of bacilli in the lacunar spaces 
of the dermis escape phagocytosis for some time, thus acquiring resistance to 
destruction Results similar to these have been obtained bj"^ other experimenters 


Guinea-Pig Experiments with the Tuberculous Filtrates M Linde- 
mann and Bang Dscheng Li, Beitr z Kim d Tuberk 70 380, 1928 

Forty-one guinea-pigs were given injections of sterile filtrates from sputum 
and pure cultures Five of them developed positive tuberculin reactions Only 
in three animals was it possible to demonstrate one acid-fast rod Whether the 
acid-fast rods demonstrated were tubercle bacilli or not could not be decided 

Max Pinner 


Nonacidfast Forms in Saponin-Glycerol Broth Cultures of the 
Tubercle Bacillus O Kirchner, Beitr z Klin d Tuberk 70 385, 1928 

In saponm-containing glycerol broth cultures, nonacid-fast organisms were 
Son organisms constituted a strictly specific antigen in complement 

Max Pinner 


Experimental Tuberculosis in Normal Rats 
d Tuberk 70 389, 1928 


K Hagedorn, Beitr z Klin 


Rats may be infected by large doses 
differently than in other animal species 


of bovine bacilli The lesions appear 
Une finds an enlargement of the spleen 
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and numerous pulmonary foci The histologic characteristic is the presence of 
large numbers of foam cells The infected rats usually do not react to tuberculin, 
but m the majority of cases their serum gives a positive complement-fi\ation test 

Max Pinner 

The Filtrability of the Tuberculoes Virus F Rabinowitsch-Kempner, 
Ztschr f Tuberk 52 18, 1928 

One hundred and fortj’^-six guinea-pigs received injections of filtrates from 
various tuberculous materials including pure cultures, sputum and exudates Six 
of these animals developed generalized tuberculosis In all six cases, the material 
was filtered through a membrane filter All filtrates filtered through Chamberland 
filters did not produce tuberculosis All cultures with filtrates remained sterile 
In no case was it possible to demonstrate acid-fast rods m the glands or organs 
of healthy noninoculated animals It must be assumed that the acid-fast rod is 
not the only shape of the tubercle bacillus Under certain circumstances the develop- 
ment of the classic shape does not occur, but a microscopically invisible type develops 
the culture of which has so far not been successful The virulence of this type 
must be low A further report will deal with the conditions under which the 
typical type or filtrable virus develops Pinner. 


Immunology 

The Complementing Propertiis of Blood Plasma Roscor R Hide, Am J 
Hyg 8 859, 1928 

A potent complement has been found in the blood plasma of a liemophyliac 
subject It has also been demonstrated m other blood plasma which has been 
prevented from clotting by the use of heparin In both cases the titer of the 
complement m the plasma was the same as m the serum from the same blood after 
clotting had occurred These and other observations, for which experiments are 
described, demonstrate that complement must occur normally in the circulating 
blood, that it is not changed by the clotting of the blood or bj injury of phago- 
cytes and that it is a natural and not “an artificial principle” as claimed by 


d’Herelle 


Pearl Zeek 


Precipitin Rr actions with Various Tissues of Ascaris Lumbricoides and 
Related Helminths Graeme A Canning, Am J Hyg 9 207, 1929 

The data presented here indicate that certain isolated tissues, due to their 
composition and embryonic origin, are preeminently fitted to use m performing 
immunologic tests to trace biologic relationships of animals, whereas others not 
only are unsuitable but would tend to confuse the results Thus, more delicate 
specific differences may be discovered betw'een various ascarids by the use of a 
substance, like the egg, whereas more distant relations may be revealed by the 
use of sperm From these things it follows that it is far better to find the most 
suitable tissue than to use the whole worm when conflicting elements would 


obscure the results 


From Author’s Summary 


Immunization with R Pneumococci W S Tillftt, J Exper Aled 48 791, 
1928 

A. broad immunity against infection wuth virulent S' pneumococci (Tjpes I 
II, HI) can be induced m rabbits bj vaccination wuth the degraded R strains 
of pneumococcus This form of active resistance is effective m the absence of 
demonstrable tjpe-specific antibodies and maj be passiveb transferred to normal 
rabbits b^ the blood of the immunized animal Author’s Summary 
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The Mode of Action or a Viricidal Sfrum S P Bedsok, Brit J Exper Path 
9 235, 1928 

Experiments are cited which warrant the conclusion that virus and neutralizing 
antibody unite in vitro Pearl Zeek 


Dilution Phenomenon Obsi rved in the Titration of the Serum or Fowls 
Immunized Against the Virus or Fowl Plaguf Charles Todd, Brit 
J Exper Path 9 244, 1928 

1 A mixture of fowl plague virus with the corresponding immune serum, so 
prepared as to be just nonvirulent when injected intramuscularly into a fowl, 
IS rendered virulent by simple dilution with saline 

2 This dilution phenomenon takes place even after the undiluted mixture has 
been kept at 37 C for four hours, showing that the action of the immune serum 
IS not that of destroying the virus m vitro, but that the virus and immune bodies 
can exist side by side m the mixture without destruction of the former 

3 Similarly, a mixture of the virus with just enough immune serum to 
render the mixture harmless to fowls when injected intramuscularly is found on 
intravenous injection to give rise to acute fowl plague, although the fowl is appar- 
ently not more susceptible to intravenous than to intramuscular injection of the 
virus 

4 This behavior of mixtures of the virus with its immune serum resembles 
the behavior of toxin-antitoxin mixtures observed in the case of tetanus, diph- 
theria and certain other toxins 

5 The dilution phenomenon is of practical importance in the titration of 
immune serums against the corresponding viruses, as the degree of dilution of 
the infected mixture may, within certain limits, influence the result of the injection 

Author’s Summary 


Experiments on the Purification and Concentration of Scarlet Fever 
Toxin Percival Hartley, Brit J Exper Path 9 259, 1928 


Crude scarlet fever toxin was purified and concentrated by Walpole's method, 
and the active principle, which gives the characteristic skin reaction, was obtained 
in a highly purified and concentrated form This may possibly be a step toward 
the standardization of scarlet fever antitoxin, using this concentrated product as 
test toxin and the rabbit as biologic indicator Pearl Zeek 


Concentration and Purification or Streptococcal Toxin J V Pulvertaet, 
Brit J Exper Path 9 276, 1928 

Filtrates from cultures of the Dochez strain of Sti cptococcus scai latinae were 
prepared which were fatal for rabbits in doses of from 2 5 to 10 cc A method 
IS described by which the toxin may be so purified and concentrated as to be 
lethal m doses as small as 0 1 cc Complete protection is afforded to rabbits 
against large doses of the toxin by streptococcal antitoxic serum, but tetanus and 
diphtheria antitoxins and normal horse serum have no effect 

Pearl Zeek 

Experimental Researches on the Necrotic Lesions Provoked by the 
Injection oe Massive Doses or B C G M J Zetland and Mme E 
Piasecka-Zeyland, Ann de ITnst Pasteur 42 652, 1928 

Rabbits and guinea-pigs were injected with 15 or 20 mg of B C G or with 
killed virulent tubercle bacilli by various routes, intravenous, intra-arterial, intra- 
cardiac, intrapleural, intraperitoneal and intrarenal Rabbits injected intrave- 
nously gave noncaseous follicles Guinea-pigs injected intrapentoneally showed 
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tubercles, sometimes caseous Part of the rabbits given an intracardiac injection 
and all given injections m the pleura or m the kidney gave tubercles with necrosis 
Necrotic lesions are secured experimentally when conditions permit an agglomera- 
tion of bacilli m the tissues This necrosis is due to endotoxins comparable to 
those of some of the acid-fast saprophytes “Under the conditions of vaccination, 


BCG IS inoffensive ” 


M S Marshall 


Researches on Serum Anaphylaxis E Suarez, Ann de ITnst Pasteur 
42 877, 1928 

Euglobulin, pseudoglobulin and serum albumin act as different antigens, each 
sensitizes specifically and is toxic for animals sensitized with whole serum and 
with corresponding antigen The specificit}'^ of the neighboring fractions (pseudo- 
globulin-euglobulin, pseudoglobuhn-serum albumin) is sucb that animals sensitized 
with one fraction resist from ten to fifteen lethal doses of the other fraction The 
specificity of the less related fractions (euglobuhn-serum albumin) is such that 
animals sensitized with one resist from fifteen to eighty lethal doses of the other 
These antigens sensitize after different periods of incubation The minimum 
(nine to twelve days) proper for serum anaphylaxis is reduced in euglobulin 
anaphylaxis to from three to six davs , it is from twelve to fourteen days in 
serum-albumin anaphylaxis, and from eight to ten days in pseudoglobulin 
anaphylaxis Authors’ Resume 


Reinfection or Tuberculous Guinfa-Pigs and Guinea-Pigs Immunized with 
BCG ME Rist and Mllf J Misiewicz, Ann de I’Inst Pasteur 42 945, 
1928 

Virulent tubercle bacilli were inoculated subcutaneously or into the inguinal 
glands of a group of guinea-pigs, the survivors being used for reinfection 
All of another group inoculated with BCG survived All reinoculations were 
intraperitoneal m varying amounts In general, the results indicate that animals 
surviving virulent tubercle bacilli on reinoculation die sooner than the control 
animals — possibly a matter of allergy — whereas animals injected with BCG 
survived the second inoculation (virulent tubercle bacilli) longer than those in the 
control group g Marshall 


Researches on Slrum Anaphilaxis E Suarfz and W Schaeffer, Ann 
de rinst Pasteur 42 1447, 1928 

One may obtain regularlv anti-anaphylaxis without shock, in this case, anti- 
anaphjdaxis is more intense than that follownng shock One may obtain repeated 
shock (pure euglobulin) without having anti-anaphylaxis Between shock and 
anti-anaphylaxis there exists no relation of cause and effect , it is a question oi 
concomitant phenomena capable of being dissociated Researches carried on 
with anaphylaxis and anti-anaphylaxis of various proteins of serum enable us to 
state that each of these is constituted of tw'o groups of functions, sensitizing and 
toxic on one hand and anti-anaphylactic on the other hand These functions are 
not equally represented m each of the serum proteins The euglobulin is espe- 
ciallj sensitizing and toxic, the anti-anaphylactic properties are insignificant or 
nil In the pseudoglobulin both functions are represented as m the whole serum 
The serum albumin possesses more anti-anaphylactic properties than toxic and 
sensitizing properties The toxic and sensitizing properties are strictly specific 
for each antigen , the anti-anaphylactic properties are common to several fractions 
of serum A heterologous fraction produced a better anti-anaphylaxis than a 
homologous fraction, the former requiring a heavier dose in injection than the 

Authors’ Summary 



743 


ABSTRACTS FROM CURRENT LITERATURE 

The Relationship Betweln Structure and Function or Lipoid Antigens 
H Sachs and G Bock, Arb a d Staats-Inst f exper Therap 21 159, 1928 

Slow, fractional dilution of lipoidal extracts proved essential for their anti- 
genic function in complement fixation The quickly diluted extracts not only 
failed to fix complement but actually inhibited — by reaction as a “half haptene 
with positive serums— the complement fixation otherwise produced by these 
serums with properly diluted extract This inhibition was attributed to the state 
of fine dispersion of the lipoid in suspension Alcoholic extracts of guinea-pig 
kidney tested with rabbit antiserums for the kidney extracts plus swine serum, 
and cholesterohzed beef heart extract tested with Wassermann-positive serums 
from human beings were among the combinations tried in these tests 

Ethel B Perry 


Chemosplcieic Antigens A Klopstock and G E Selter, Ztschr f Immuni- 
tatsforsch u exper Therap 55 118 and 450, 1928 

Diazotized serums may be used as antigens, in which case the resulting anti- 
serums lose their species specificity almost completely and acquire a specificity 
for similarly diazotized serums from various species Complex antigens prepared 
by treating serum with diazotized atoxyl or metanilic acid likewise yield anti- 
serums which give specific precipitin and complement-fixation reactions with 
serums from various sources treated with the same chemical compound In 
these cases, addition of the simple chemical compound prevents the reaction of 
antigen and antiserum m the complement-fixation reaction 

Simple mixtures of serum and diazotized atoxyl may be used for active 
immunization, in which case the resulting antiserums are strongly specific for 
the atoxyl, although they may also exhibit species specificity or even both types 
of specificity The loss m species specificity of the complex antigens prepared 
by Landsteiner's method is due to the drastic treatment of the serum with acid, 
alkali and alcohol rather than to the formation of a compound with a new speci- 
ficity for the added chemical group Arthur G Cole 


The Eefect or Serum on the Isolated Vessel P Introzzi, Ztschr f 
Immunitatsforsch u exper Therap 55 167, 1928 

Introzzi continued the experiments of Fnedberger on the constricting effect 
of normal, homologous and heterologous serum (rabbit, guinea-pig, rat, frog, 
carp, beef) on the isolated blood vessel of the guinea-pig, rabbit and rat The 
constricting substances were present m the insoluble fraction of the albumin 
obtained by electro-osmosis The irradiation of normal serum with ultraviolet 
rays caused a decrease or complete disappearance of the constricting principle 
The vasoconstricting effect was not influenced by the state of digestion or starva- 
tion of the animal when the serum was obtained The serum of tuberculous 

patients produced irregularly constriction of the isolated vessel of tuberculous 

gumea-pigs Similar experiments with the urine of tuberculous persons gave 

negative results ^ tt 

W C Hueper 


Anaphtlaxis or Isolated Vessels E Friedberger and P Introzzi, Ztschr f 
Immunitatsforsch u exper Therap 55 226, 1928 

Using isolated sensitized vessel it was found that the antigenic serum loses 
its stimulating effect after heating at 100 C for thirty minutes, but is not 
demonstrably changed by irradiation with ultraviolet rays The addition of eosin 
to the serum before irradiation does not change this result Isolated vessels of 
guinea-pigs treated with sheep serum react more markedly on injection of the 
soluble fraction of albumin and euglobulin than of pseudoglobulin and 
the insoluble fraction of albumin Passive immunity can be demonstrated on the 
isolated vessel of guinea-pigs and rats ^ 

W C Hueper 
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Skin Sensitization as a Means of Stodying the Relations of Different 
Species H Frolich, Ztschr f Immunitatsforsch u exper Therap 55 236, 
1928 

After a review of the methods for demonstrating biologic relations among 
different species of animals, the author reports his results from the intracuta- 
neous sensitization of human skin as a method of differentiation He tested the 
serum of (1) Macacns ihesus and Macacus cynomolgits, (2) beef, goat and 
sheep, (3) rabbit and gumea-pig, (4) white rat and white mouse, (S) chicken, 
pigeon, goose and turkej', (6) horse, mule and donke}' and (7) pike, tench and 
bream Biologic relations were established by this method among the animals in 
the different groups with the exception of those m groups 3 and 7 He suc- 
ceeded m sensitizing the human skm against the serum of the lower monkeys 
His results substantiated the results with other methods 

W C Hueper 


The Production of Precipit \ting Antiserum of High Valence Gaehtgens, 
Ztschr f Immunitatsforsch u exper Therap 55 258, 1928 

The author attempted to further the production of highly effective precipitating 
serum by the injection of India ink, but the results were favorable only in a 
small portion of the rabbits Specific precipitation could be intensifieu and 
hastened bj lipoids As lipoids might also intensify the antigenic effect of pro- 
teins, rabbits were given injections of mixtures of alcoholic extracts of meat and 
lipoids Antiserum with a titer of 1 20,000 were obtained in 94 per cent of the 
animals Thorough immunization of rabbits wuth serum and heterologous lipoid 
antiserum fit for use could be produced in only about SO per cent To exclude 
the effect of hpoid m the injected serum, the serum was treated \vith ether The 
use of such purified serum did not always prevent the production of nonspecific 
precipitms Good results were obtained with dried serum after removal of the 
lipoids by alcohol extraction Dried serum thus treated combined with hetero- 
logous lipoids produced in general more species-specific precipitms than dried 
serum with homologous lipoids ^ Hueper 


Preventive Immunization Against Cholera with Toxoids R Krvus and 
N Kovacs, Ztschr f Immunitatsforsch u exper Therap 55 316, 1928 

The injection into rabbits and guinea-pigs of cultures of cholera vibrios to 
wFich a diluted solution of formaldehj’^de USP (1 05) has been added at 
37 C, induces resistance to cholera toxins and cultures Such cholera toxoids 
proved harmless to persons wdio responded by producing cholera agglutinins 

W C Hueper 

The Sfrologic Reactions or Extracts or Tapfw'orms H Sachs and A 
Klopstock, Ztschr f Immunitatsforsch u exper Therap 55 341, 1928 

Water extracts of tapew'orms, wFen injected into rabbits, lead to the forma- 
tion of protein and lipoid complement-fixing antibodies Alcohol extracts of 
tapeworms are antigenic onlj when the> are first mixed with protein, as hog 
serum, m which case the resulting antiserums give strong reactions for the hpoid 
These antiserums also react with other organ lipoids, but not with lecithin A 
lecithin antiserum, however, reacts wuth the tapew’orm extract The tapeworm 
extract is thus considered to contain specific as W'ell as nonspecific lipoid antigens 

Arthur G Coli 


The Immunity of Syphiiis in Rabbits P Uhlenhuth and H Grossmann, 
Ztschr f Immunitatsforsch u exper Therap 55 380, 1928 

A spontaneous cure in rabbits from sjphilis does not seem to occur The 
disease becomes onlj latent This conception is supjiorted bj the negative result 
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of a testicular reinfection and the positive results from inoculation with lymph 
nodes and tissue of other organs of infected animals Infected rabbits treated 
in an advanced stage with neosilver arsphenamine and atoxyl acid bismuth showed 
the existence and the persistence of an active immunity in spite of any evidence 
of a latent infection as demonstrated by the negative inoculation of other animals 
with lymph nodes and by the negative result of testicular reinfections Immuni- 
zation against syphilis is a slow process as animals are susceptible to reinfection 
during an early stage of the disease During the later stages the spirochetes 
adapt themselves to the immune organism Animals cured at an early stage by 
chemotherapy are susceptible to reinfection The antibodies against spirochetes 
are mainly bound to the cells The results in rabbits cannot be applied without 
modifications and restrictions to syphilis m human beings 

W C Hueper 

The Fermentocvtic [Lipolytic] Reyctiox of the Orgaxisai M J 
Aksjanzlw, Ztschr f Immunitatsforsch u exper Therap 55 423, 1928 

Rabbits and guinea-pigs after injection of neutral fats presented a lympho- 
cytosis, occasionally reaching 95 per cent, an increase of the lipolytic index of 
the serum, and after a brief temporary decrease during the negative phase an 
absolute leukocytosis reaching 30 per cent in some cases The lipolytic ferments 
are apparently freed on the decomposition of the lymphocytes The introduction 
of substances not containing lipoids do not produce lymphocytosis and increase 
in the lipolytic ferments, rather a decrease Rabbits with high lymphocvtosis 
and lipolytic index anesthetized with ether, a lipolytic substance, show a rapid 
increase m the lipolytic ferments and a simultaneous decrease of lymphocytes 
The author asserts that in diseases showing an active reaction of the lympho- 
poietic organs the lipolytic ferments and the lymphocytes play an important part 
and are of diagnostic, prognostic and therapeutic significance The fat and hpoid 
therapy of tuberculosis is referred to in this connection Lymphocytes are appar- 
ently destroyed by the introduction of fat soluble substances as ether, because 
degenerated lymphocytes were seen m the blood after such procedures 

W C Hueper 

The Skin in Immunity E Urbach, Ztschr f Immunitatsforsch u exper 
Therap 55 471, 1928 

The nonspecific reactivity of the skin, that is its quality to produce nonspecific 
antibodies, is the result of a phylogenetic adaptation This function is used 
therapeutically (sun, water, air-baths, massage, etc ) The specific allergy of the 
skin IS usually due to an acquired specific sensitization There exist close rela- 
tions between both, as a strong nonspecific reactivity increases the specific defen- 
sive forces of the skin The specific allergy of the skin depends on the formation 
of specific cutaneous antibodies They were demonstrated by other authors by 
successful passive transmission of the cutaneous hypersensitiveness (graft of sen- 
sitized skin, injection of serum of cutaneous vesicles) The latter method is 
regarded as superior to the blood serum method of Praussnitz-Kustner as the 
specific character of this test is considered as dubious The demonstration of 
specific cutaneous antibodies explains the diagnostic value of the cutaneous reac- 
tions and the success of those therapeutic procedures in which living virus of 
lowered vitality is introduced as an antigen into the most superficial layers of the 
skin The employment of the percutaneous method in favor to the mtradermal 
one IS recommended for diagnostic and therapeutic purposes Its advantages con- 
sist m simpler technic, less subjective symptoms, no anaphylaxis, almost no local 
reaction and especially the use of the production of specific and nonspecific epi- 
dermal antibodies Epidermis (Langhans’ cells) and cutis (vascular endothelial 
cells) possess the quality to form antibodies The constitutional disposition of 
the epidermis and papillary vessels respectively, and not the chemical character 
of the antigen determine the place of action of the allergen 


W C Hueper 



746 


ARCHIVES OF PATHOLOGY 


The Effect of Cvtotomc Antiserum in Vitro R Kimura, Ztschr f Immuni- 
tatsforsch u exper Therap 55 501, 1928 

Rabbits treated with tissue pulp of chicken embr 3 'Os produce a cytotoxin against 
chicken cells When such antiserum is added to cultures of embryonal and adult 
cells of chicken, it inhibits their growth The presence of a complement is not 
necessary for this action Heat and storage impair its efficacy It is species- 
specific as it does not act on cells of rabbit and mouse, and it is almost organ- 
specific after injection of brain pulp q Hueper 


The Etiologt and Pathologic Anatomi oi Reactions After Transfusion 
OF Blood Arvid Lindau, Acta path et microbiol Scandmav 5 382, 1928 

This article gives a review of the literature on unfavorable reactions following 
transfusion, with reports of three illustratne cases studied by the author The 
severe reactions depend on the transfusion of incompatible blood followed by 
hemoljsis The principal lesions develop in the kidneys and liver, and in certain 
cases also in the intestine The lesions in the kidneys and the necroses in the 
liver are microscopically characteristic 


Pnfumococcus Immunization b\ Intratracheal Route H Naicajima, 
Scientific Reports Gorernment Instit Inf Dis 6 97, 1927 


Successne intratracheal inoculation of rabbits with killed or live pneumococcus 
cultures produced agglutinins of low titer in the blood Rabbits thus immunized 
are protected from pneumococcus septicemia when virulent organisms are injected 
intrarenouslj, but are not protected against pneumonia £ p Jqrdan 


On the Formation or Antibodies bi Mixed Immunizations K Tanaka, 
Scientific Reports Goiernment Instit Inf Dis 6 119, 1927 

Experiments with mixed immunization using two different bacilli indicated 
that the antibodies of both were increased But antibodies to cholera bacilli 
were diminished bv attempted immunization with cholera bacilli and horse serum 

A 

E P Jordan 


On the Anticenic Speciftcitt or Epithelial Cells K Tanaka, Scientific 
Reports Government Instit Inf Dis 6 139, 1927 

The author supplements his previous work on tissue specificity concluding 
as a result of his experiments that lung tissue is serologically close to spleen 
and different from liver, muscle tissue, and the mucosa of the alimentary tract 
He also concludes that the stomach mucosa and the testicular tissue have a high 


degree of organ specificitj 


E P Jordan 


Tumors 

Primary Multiple Hemangioma of the Spleen whth Multiple Liver 
klETA.sTASEs Arthur W Wright, Am J Path 4 507, 1928 

There is here described a case of primary malignant hemangioma of the spleen 
which metastasized to the liver, with the production of innumerable tumor masses 
in that organ The type cell is the endothelial cell, and the tumor and its metastases 
are characterized bj’' the formation of blood vessels and blood-filled spaces The 
latter are of atjpical and unusual appearance They exist as small or large, 
cystlike vascular cavities into which thej"^ project varying numbers of remarkable 
papillarj' processes which are covered with rapidly growing endothelial cells These 
processes differ from any structures previously described Neoplastic growth in 
these foci is activ^e, malignant and invasive Alternating with the regions of rapid 
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and atypical growth there are other foci m which typical blood vessel formation 
IS more evident Here neoplastic activity is diminished or quiescent, and marked 
sclerosis is present In these areas the growth assumes the form of fibrosed 
hemangiomas The tumor is remarkable for its rapid, invasive growth, its unusual 
histologic structure and the formation of multiple metastases A review of the 
literature concerning other cases of malignant, metastasirmg hemangioma is given 

Author’s Summary 


Primart Carcinoma or the Liver Two Cases in Cattle William H 
Feldman, Am J Path 4 593, 1928 

From a review of the literature one must conclude that primary carcinoma of 
the liver is not one of the common tumors of the lower animals Of the domes- 
ticated species the dog seems to be the most often affected The tumors have also 
been reported m the following species horse, cattle, sheep, cat, hog, woodchuck 
and chicken In one series reported by Trotter, 119 cases were found in 39,704 
necropsies on cattle The true primary carcinoma of the liver arises from the 
parenchymatous hepatic cell, and while the tumor is occasionally extremely malig- 
nant, It usually exerts its major influence on the hepatic substance m which it 
arises, metastasis being the exception rather than the rule Two original cases of 
primary carcinoma of the liver are reported, both occurring m cattle Metastasis 
was not observed in either case Author’s Summary 


Adenoma and Carcinoma or the Thyroid Frederick A Coller, J A 
M A 92 457, 1929 

Endemic goiters developed carcinoma in 4 per cent In most of the cases the 
carcinoma was not suspected before operation Of 90 cases, 28 per cent concerned 
medullary carcinoma, 66 per cent adenocarcinoma and 5 5 per cent scirrhosis 
carcinoma 


The Nature or the Carcinogenic Agents in Mineral Oils C C Twort 
and J D Fulton, J Path & Bact 32 149, 1929 

In fractional distillation of carcinogenic oils the active agent is sometimes con- 
centrated in the higher, sometimes m the lower fraction The active agent is 
concentrated m extracts made with methyl sulphite or methyl sulphate and picric 
acid, and the process is useful in testing oils intended for industrial use There 
IS no evidence that carcinogenic substances are made by fractional distillation or 
by the processes of extraction used The carcinogenic activity of an oil is much 
reduced or completely removed by extraction with sulphuric acid, by oxidation and 


by reduction 


Authors’ Summary 


Observations on Intracerebral Grafts or Homologous and Heterol- 
ogous Tumors E Harde, Ann de I’lnst Pasteur 42 1259, 1928 

Of twelve susceptible rats, grafts into the brain of a homologous sarcoma gave 
ten positive results A series of rats of a race naturally refractory gave practically 
no positive results with a rat tumor Nineteen white mice gave sixteen positive 
results with a mouse sarcoma A mouse sarcoma grafted on seven susceptible 
rats gave four tumors The same tumor on fourteen rats gave seven successful 
grafts A mouse tumor uas implanted on a gumea-pig one time out of six “The 
rarety of stroma in the tumor at the end of its developmen, the absence of con- 
junctival capsule, the abundance of vessels, some areas of necrosis and sometimes 
the presence of a strong lymphocyte and perivascular reaction in certain points 
of the periphery of the heterologous grafts or else in the cases of resistant animals , 
finally the tymphocj'te perivascular cylinders at a distance from the tumor” were 

noted microscopically a , r- 

From the Author s Summary 
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The Present Day Orientation on the Ideas or Cancer Some Disputed 
Points on the Etiology of Cancer Tissue Cultures and Their 
Application to the Study of Cancer Lead in the Treatment or 
Cancer, the Frequence of Cancer After Recent Mortaliti Sta- 
tistics G Roussi, R Leroux, M AVolf, A Heraux and Simone 
Laborde, Ann de med 24 345, 396, 411, 419, 1928 

The enumerated articles represent a scholarly review and a discussion on the 
problems of cancer as they stand at the present time ^ T 7 pTT?n 


Concerning the Sarcoma or Rous and Recent Experiments b\ Carrel 
H T Deelman, Ann de med 24 360, 1928 

Carrel stated that he w'as able to cause a new growth by injecting into a chicken 
a mixture of arsenic with the chick embryo pulp Deelman failed to repeat 
Carrel’s experiments He then reports his experiments with mixture of Rous’ 
sarcoma and embryonic pulp Here he was able to corroborate observations made 
b}'- others that such a combination increases the malignant power of Rous’ virus 
He believes that the “cellular juice’’ are responsible for this phenomena, the virus 
of Rous IS attracted by the living embryonic cells thus freeing the fluid from it In 
a living animal things happen then in this waj' the “agent” of Rous which is able 
to “multiplj” outside of the cell is attracted bj the living cells When the neoplastic 
cells undergo necrosis the virus becomes free and contaminates the surrounding 
healthy cells The tumor grows rapidly because of the rapid division of the cells 

B M Fried 

Development or Adenocarcinoma of Rats Variousl\ Treated G 
Mendola and C Loreto, Turnon 2 549, 1928 

On the basis of experiments the authors conclude that the antiblastomatic 
action of autolysates and of extracts of homologous tumors is not destroyed by 
ultrafiltration through a Chamberland L” filter They did not find any specific 
antiblastomatic immune bodies m the serum of rats that carried tumors 

W Ophuls 

The Connective Tissue Tumors of the Abdominal Wall Onofrio 
Angelelli, Turnon 2 594, 1928 

Six cases of fibroma and fibrosarcoma of the abdominal wall are described 
with review of the pathogenesis, the pathologic anatomy, the symptomatology, the 
differential diagnosis, the prognosis and the treatment of these tumors 

W Ophuls 

Antibodv Formation Against Inoculation Carcinoma in the Mouse 
K Yamagiiva, S Tsukahara and S Morimoto, Virchows Arch f path 
Anat 267 17, 1928 

The authors -were able to show that growth of inoculated carcinomas in mice 
could be inhibited by injecting extract of spleen from rabbits which had been 
previously treated with emulsion of mammary carcinoma from mice In some 
instances, retrogression of a preexisting tumor took place This discovery^ indicates 
the formation of an antibody for mammary carcinoma of mice m the spleen of 
rabbits treated wuth an emulsion of the corresponding tumor The activity of the 
splenic extract was much diminished after two weeks, and so had to be freshly 
prepared g g Lovett 

Experimental Production of Teratomas or the Testis in the Cock 
I kIiCHALowsK\, Virchows Arch f path Anat 267 27, 1928 

There are two mam theories of the origin of the solid teratomas found m the 
o\ary or testis, and containing embryonic tissue from all three germ layers 
According to the blastomere theory, the tumor arises from a blastomere split-off 
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during the earl}' development of the organism According to the theory of Wilms, 
Pfannenstiel, and others, cells of the sev glands have the power of developing these 
tumors The author injected 5 per cent solution of zinc chlorate into the testicles 
of cocks, and m this way was able to produce typical teratomas 9 times out of 
about 200 operations The tumors were found from two to three months after 
injection Other conditions necessary for the development of the tumors could not 
be determined, but a transitional stage occurred m which collections of cells of 
the sperm-forming type were observed lying between the canals The setting 
free of these cells into the interstitial tissue and their growth there seemed to be 
a sine qua non for the tumor formation The author concludes that the sperm 
cells of the cock, like egg cells, have the power of growing into different kinds 
of tissue under certain conditions His results favor the theory of growth of 
teratomas from the sex gland elements g g Lovett 


Medicolegal Pathology 

Bacteriology in Connection with Forensic Medicine Robert Donald- 
son, J State Med 36 497, 1928 

There is a period elapsing between death and the onset of putrefactive changes 
during which pathogenic organisms that may have established themselves m the 
blood may be recovered in culture, if suitable precautions are taken This period, 
under average mortuary conditions, in temperate climates may be as long as 
thirty-six, forty-eight or more hours post mortem The blood should be collected 
from one of the peripheral veins, preferably from the femoral, before the body 
is opened and, in addition, from the right and left sides of the heart Such 
bacteriologic examinations may yield information of considerable medicolegal 
value concerning the cause of death, especially m cases of sudden or unexpected 
death and in cases in which, during life, the diagnosis has been obscure It is 
of further value in that it may throw fresh light on the mechanism by which 
death was brought about, especially when chronic disease was known to exist 

Author’s Summary 


Glassblowers’ Cataract H Erggelet, Ber u d 46 Zusammenkunft d 
deutsch ophth Geselsch 46 234, 1927 

The eyes of 131 laborers m the glass factories of Jena and Llmenau were 
examined In three, minimal opacities, punctiform and minute foci like soap 
suds in appearance, were found m the polar regions of the lenses The only real 
cataracts were in two laborers already pensioned Only 37 of the 131 laborers 
were over 45 years of age Another factor in the low incidence of cataract was 
the absence of green glass, among the products manufactured Green glass is 
said to be especially productive of cataracts g Count 


Unusual Coronary Occlusions G Schmidt, Deutsche Ztschr f d ges 
genchtl Med 11 380, 1928 

The left coronary artery is more commonly obstructed when abrupt death 
results from lack of sufficient blood to the heart muscle from occlusion of the 
coronary arteries Two sudden deaths in persons apparently well are reported 
by Schmidt, both from plugging of the right coronary artery at its mouth In 
one, the obturating mass was a polypus clot washed m during diastole From 
an inflammation of the aortic valves, a mural endocarditis of the aorta by 
implantation had developed Subsequently the valvular process had healed, and 
a polyp of partly organized fibrin remained attached to the lining of the aorta 
root The free end of this finally was carried into the mouth of the right coronary 
artery and blocked it firmly 

The other death was similar, but the polyp was fast to one of the aortic leaflets, 
and the free end was carried into the mouth of the artery during systole 

E R Le Count 
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DEMO^STRABLE DISEASE OF THE BRAIN ExHEMED BoDIES W WeIMANN, 
Deutsche Ztschr f d ges genchtl Med 11 388, 1928 


Embalming of the dead is uncommon m European countries As a consequence 
the changes ensuing m, and the conditions which determine postmortem decom- 
position, as well as the information which can be obtained by examining bodies 
m var 3 ing stages of putrefaction, have been subjects of frequent comment in 
foreign journals of legal medicine It has been ascertained, for example, that 
the connective tissue stroma of organs resists decomposition for a long time, that 
epithelium of all sorts quickly disintegrates, especially if highlj" differentiated, and 
that putrefaction in the brain is slow This last-mentioned fact is believed to 
be due to the large quantity of lipoids in the brain 

There is one record of maintenance of the contour of the brain in a body 
after thirtj'-seven j^ears of burial Gross lesions such as contusions, apoplexy and 
sclerosis of cerebral vessels are easily found, although not invariably, long after 
death The mvelin sheaths of nerves and ganglion cells are easily found micro- 
scopicallj even when the brain is semifluid from decomposition Ganglion cells 
have been found scattered about on surrounding objects as a result of crushing 
injuries of the head, long after the tissue has dried They have also been found 
after the brain tissue has been burned or desiccated with heat 


Fischer, in Prague, experimenting ivith the brain tissue of patients with senile 
dementia and general paresis, found characteristic changes microscopicallj" when 
the material had been kept from two to three w'eeks at 12 to 14 C The report 
bj' Weimann is similar the lesions of paresis w'ere demonstrated m a brain twelve 
days after death, the organ having been put into formaldehyde promptly at the 
time of exhumation Of course, when bodies are embalmed before burial, a 
microscopic examination of the brain is ahvays essential, even though exhumation 
IS months or j^ears after buiial E R Le Coent 


Traumatic Intracranial Laceration of Normal Vertebral Arteries 
K WoLFt, Deutsche Ztschr f d ges genchtl Aled 11 464, 1928 

During recent years there has been gradual acceptance of the view that 
traumatic intraleptomeningeal and subdural hemorrhage of venous origin maj 
occur without either fracture of the cranial bones or bruising of the brain, also 
that such hemorrhages may cause death quickly The brain is frequently so 
covered wuth blood that the convolutions are almost invisible The actual site 
of bleeding is not found, as a rule Fatal hemorrhages of this kind are not 
uncommon 

Similar traumatic hemorrhages from traumatic lacerations of large intracranial 
arteries also occur, but they are rare Thej'- also may happen without contusion of 
the brain or fractured bones There are onlj"^ about four reports of such occurrences 
Wolff review's them all briefly and adds one case from his own experience In 
some of the cases there are ruptures of the basilar arterj', in others of the vertebral 
arterv and in one, that of a man, aged 71, there is a torn pial arterv One of 
the basilar tears, incomplete, w'as 7 mm long, the adventitia w'as intact, the 
arterj channel thrombosed and the w'all free from disease In another case there 
had been hvpertrophj of the heart w'hich w'eighed 470 Gm , increased blood 
pressure mav have placed a role Death takes place quicklj' w'hen the tear is 
all the war through the vessel W'all The hemorrhage spreads around the outside 
of the brain distends the fourth ventricle and extends into the other ventricles 

Where the vertebral arteries emerge from the atlanto-occipital membrane they 
are fixed firnilj' Crossing the subdural loose tissues of the leptomeninges, thej' 
come to he against the rigid clivus of the occipital bonj plate It is believed 
that falls which turn the head suddenly to one side may kmk the vertebral or 
basilar arteries in these portions of their course W'here thej' he relatively free , 
the walls are torn bi compression bj' bone outside, and the incompressible fluid 
inside IS unable to move along in the channel because the vessel is kinked The 
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tears, moreover, are ventral It will be recalled that trauma has been offered as 
an explanation for aneurysms of these vessels It has been suggested that the 
basilar artery, for example, may be bruised against the edge of the foramen 
magnum E R Le Count 

Poison Statistics E R Grawitz and A Waegner, Ztschr f khn Med 
106 783, 1927 

This IS a second summary of the poisonings cared for in a single hospital in 
Berlin The first appeared as an inaugural dissertation by Beeck in 1925, “Ueber 
khnische Beobachtungen bei Leuchtgasvergiftungen ” In the period covered by the 
two reports, about fourteen years, the total number of cases of poisoning was 
1,135 , of these, 842 were due to carbon monoxide The mortality is not mentioned 
Among 703 of the 1,135, there were 331 attempted suicides, 242 by women and 
89 by men, only 43 were successful, and 146 were by persons between 20 and 30 
years of age Of 77 poisonings by veronal, only 3 were not suicidal 

The list of alkaloidal poisons, or of poisons with names suggesting alkaloids, 
IS a long one and includes barbital and barbital derivatives, revouerin, dihydro- 
codeme, pantopium hydrochloricum, quinine, acetyl-salicylic acid and carbonal It 
IS of interest that no difficulty apparently exists in obtaining these rather unusual 
drugs when they are desned for suicide, and also that they are responsible for 
accidental poisoning E R Le Count 


Technical 

A New Selective Staining Method tor the Demonstration or the 
Glomerular Vascular Bed Stuart Wilson, Warthm Ann Vol , 1927, 
p 519 

After experimenting with a number of dyes, Wilson considers that a distilled 
water solution of janus green (1 800) injected into the renal artery after perfusion 
with physiologic salt solution, gives the best stained preparations of the glomerular- 
vascular structures Frozen sections, not cleared, but air dried and mounted in 
balsam give best results The method is applicable to kidneys removed surgically, 
autopsy material and experimental investigations in animals 

Walter M Simpson 

A New Saphilis Reaction (MKR) E Meinicke, Khn Wchnschr 8 112, 
1929 

Memicke offers another flocculation test for the serum diagnosis of syphilis 
For the details of the procedure the original article should be consulted 

Edwun F Hirsch 

Replacement oi the Skull or the Cadaaer by a Wax Model L Pick, 
Virchow'S Arch f path Anat 266 604, 1927 

A method is described for substituting a wax model instead of a plaster one 
for the skull of the cadaver This makes a more lifelike appearance possible 

B R Lovett 

A Selective Staining Method tor Brow'n and Melanotic Pigments 
E P Lasnier, Virchows Arch f path Anat 266 693, 1928 

A method (see the original) is described for staining brown pigment, especially 
in the muscle of the heart, and melanotic pigment m the skin and in tumors The 
method enables clear distinction betw'een these and other substances, such as iron- 
contaming blood pigment and bile pigments, which may ha\e the same appearance 
wnth ordinarj staining methods _ 

B R Lovett 
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Regiilai Monthly Meeting, Dec 10, 1928 
HENR-i C SwEAW, Vtce-Pi estdent, in the Chan 

Blood Changes in Mechanical Constriction of the Hepatic Veins 
W W Brandes and J P Simonds 

Two A ears ago we devised a method of mechanicallj' constricting the hepatic 
leins in the dog Briefly stated, this consists in passing a small sized rubber 
tube through the foramen of Winslow and through the ligamentous attachments 
of the Iwer taking care to include all the lobes The two free ends of the tube 
are brought up over the surface of the liver and passed through two small holes 
bored lengthwise in a small flat wooden block By pulling up on the ends of the 
tube and at the same time pushing the block downward the hepatic veins can be 
constricted to anj' desired degree up to complete obstruction Bj placing a clamp 
on the rubber tube immediate^" above the block the inferior i^ena cava is not 
at all interfered with By this method the liver can be shut out of the general 
circulation and returned at ivill 

The changes m blood pressure induced bj this procedure consist of a precipitate 
fall in arterial pressure of from 40 to 60 mg of mercury The pressure reaches 
a level which is reasonably constant for at least twenty minutes On release of 
the hepatic veins, the blood pressure rises immediately to a level usually about 
10 mm higher than before constriction and returns to normal in about one-half 
minute This marked fall m arterial pressure is due to the sudden throwing out 
of the general circulation of the large volume of blood in the liver and branches 
of the portal vein 

Along with this decrease m blood pressure the flow of Ijmph from the thoracic 
duct IS markedl} increased, an average increase of 5 2 times normal 

Determinations of blood concentration bj the method of Lamson and Roca 
show that a rapid moderate dilution of the blood occurs during the first five 
minutes of constriction followed bj a gradual recoiery during the following ten 
minutes before the hepatic veins are released The marked increase m flow of 
hmph from the thoracic duct, and the entrance of fluid into the blood from the 
tissues as is the case in low blood pressure from hemorrhage are probable factors 
in this dilution The reason for the gradual return of concentration to normal 
IS not clear It ma\ be due to the forcing of a small amount of highlj concentrated 
blood through the constriction as a result of the increased pressure in the liver 
and to the fact that the bmph in the thoracic duct usualh shows red blood cells 
after the first fiAe minutes of constriction 

The coagulation time in these animals before constriction ranged from two 
and one-quarter to four and one-half minutes Constriction of the hepatic veins 
caused a distinct shortening of the coagulation time, from an average in sin dogs 
of tw o hundred and ten seconds before constriction to an at erage of ninety seconds, 
ten minutes after constriction was applied No clear explanation is offered for 
this change, and further studies are being made to determine its cause It may 
be that the heparin of the blood is rapidlj used up, thus allowing coagulation 
to occur more readil\ There is no satisfactor} quantitative test for heparin 
111 the blood A number of determinations on the quantity of fibrin hai'e been 
made but as jet not of sufficient number to justify anj statement, but there 
seems to be a decrease when the hepatic \eins are constricted Blood platelets 
also show a tendenej to decrease apparenth Work is to be carried out on 
calcium and pn determinations 
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snd otHcrs hs-vc shown th&t totsl rcmovsl of the liver results in 3. full 
of blood sugar to such a low level that hypoglycemic convulsions occur Con- 
striction of the hepatic veins results in a surprisingly rapid fall in the blood sugar 
There was an average maximum fall of 42 per cent m fifteen minutes after con- 
striction As soon as the constriction is released the blood sugar promptly rises 
to a level considerably higher than that before the veins were constricted We 
believe that the marked congestion and stasis m the liver causes a local acidosis 
which stimulates glycogenolysis, thus liberating sugar m the liver When the 
hepatic veins are released, there is delivered to the general circulation a hepatic 
blood with a high concentration of sugar We tested several dogs by starving 
and insulin injection to render the liver glycogen-free In these the constriction 
of the hepatic veins caused only slight fluctuations in blood sugar 

D1SCL.SSION 

E F Hirsch Have measurements been made of the reaction or carbon 
dioxide combining power of the blood’ 

W F Petersen I have blocked the liver by injecting petroleum into the 
portal vein, and in twenty minutes noted liver injury The lymph from the thoracic 
duct at first was thin, later concentrated The carbon dioxide combining power 
at first was increased but later diminished, and some bile appeared in the lymph 
Was the concentration of the bile determined'' 

J P SiMONDS Further studies in answer to the questions asked are in 
progress 

Primary Intrahepatic Thrombosis of the Portal Vein Louisa Hemken 

Bacon 

Most of the reports m the medical literature of the thrombosis of the portal 
\ein which accompanies atrophic cirrhosis of the liver, refer to its origin and sub- 
sequent development outside the liver in the large trunk or its right and left 
branches, and to an extension of the thrombosis out into the liver (Webster, L T 
Portal Thrombosis, Bull Johns Hopkins Hosp 32 16, 1921 , Quincke, H , and 
Hoppe-Seyler, G , in Nothnagel Encyclopedia of Practical Medicine, Diseases 
of the Liver and Pancreas, and Suprarenal Glands, Philadelphia, W B Saunders 
Company, 1905, p 885) The study I have made is apparently of a contrary 
course of events, a retrograde thrombosis in the branches of the portal vein from 
many places far out in the peripheral parts of the liver to the extrahepatic main 
stem which became secondarily occluded shortly before death 

The patient, a woman, aged 61 years, was admitted to the service of Dr 
Lester E Frankenthal, Sr , in the Michael Reese Hospital, Chicago The only 
noteworthy information regarding her previous health was that following the 
birth of a healthy normal child when she was 39 years of age, her physicians 
said she had, for a time, suffered from urem’a On admission, she complained 
of enlargement of the abdomen, dyspnea and cough The enlarged abdomen was 
tense so that abdominal organs could not be palpated The blood count was within 
normal limits A trace of albumin was present m the urine, and occult blood 
was found in the stools on two occasions, on the day of admission and two days 
later Examination of the blood revealed 115 mg of sugar per hundred cubic 
centimeters, 37 mg of nonprotein nitrogen and 1 3 mg of creatinine While under 
observation and treatment m the hospital for eighty-two days (until death), there 
was a slight fever during the afternoon (99 4 to 100 8 F ) for the first two weeks , 
during the following three weeks there was some fever all the time (99 2 to 
100 4 F), being highest in the afternoon This increased to from 100 to 103 F, 
falling only slightly for a short time after the second operation During the last 
two days of life, the temperature never went below 102 F , and reached a maximum 
of 105 F a few hours before death 

Fluid was removed from the abdomen 8, 36, 37, 52 and 72 days after admission 
Un the thirtj -seventh and fifty-second days, it was obtained at the time of opera- 
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tions Altogether 8?4 gallons of a milky fluid were removed The largest amount 
at the last tapping on the seventy-second day was 2j4 gallons, the smallest, at 
the time of the first operation, was 1 gallon Fifteen days after admission a 
diagnosis of sarcoma of the mesenter 3 >- was made from examination of a small 
piece of tissue which came away in the fluid 

Exploratory laparotomy was performed thirt 3 ’'-seven da 3 S after admission 
the omentum was indurated, the liver was atrophic and the peritoneal covering 
of the small bowel 3 vas studded with engorged blood vessels No tumor tissue 
was found in the fluid removed at this operation Epiplopexy was done fifteen 
da 3 '^s later , two days later slight C 3 'anosis and d 3 'spnea were observed There was a 
persistent thick discharge from the incision made during the recent laparotomy 
Eighteen days after the operation air hunger and marked tightness of the abdomen 
were present Coma, involuntary passage of urine and watery feces were observed 
during the last few da 3 ^s Death occurred twenty-nine days after the second 
operation The clinical diagnosis was cirrhosis of the liver with terminal uremia 

The anatomic diagnosis, made by Dr E R Le Count was primarily intra- 
hepatic retrograde thrombosis of the portal vein, atrophic cirrhosis of the liver, 
marked shortening (c 3 'aiiotic induration) of the small bowel, marked dilation, 
tortuosity and engorgement of the blood vessels of the peritoneum compensatory 
to the obstructed portal circulation, chronic indurative epiploitis, recent epiplo- 
pexy, two recent laparotomy incisions, stitch-abscesses in the subcutaneous fat 
of the abdomen , hyperplasia of the spleen , markedly distended abdomen , anasarca , 
slight bronchopneumonia, disseminated superficial atelectasis of the lower lobes 
of both lungs, bilateral hydrothorax, fatt 3 ’- changes of the kidneys, cloudy swelling 
of the kidneys and myocardium, minute hemorrhages in the diaphragm, and 
mucous membranes of tlie stomach, bowel and renal pelves, and senile arterio- 
sclerosis 

The disease of the liver was typical portal cirrhosis It was evident from 
its external appearance that the main branch of the portal vein was thrombosed, 
for the vessel had a round plump contour The clot in it was 5 4 cm in length 
and about 1 cm in diameter, forked slightly at the mouths of the splenic and 
mesenteric veins and adherent ventrall 3 '’ When detached, a gray spot only a few 
millimeters m diameter was found in which the vein had lost its normal sheen 
The clot was easily followed out into branches of the right lobe of the liver until 
the channels were not more than 2 mm in diameter It did not extend into 
the left lobe 

Because the thrombus in the mam 3 'ein possessed all the characteristics of 
leceiit formation and the removal of large amounts of fluid from the abdomen had 
been carried out at rather frequent intervals, a microscopic study was made to 
learn whether thrombosis of the small branches of the portal vein was generalized 
throughout the liver Sections were studied from eighteen places, and partly 
organized thrombi were found in those from four places in the right and one in 
the left lobe Those from the right were 2 6 , 4, 7 and 8 cm , respectively from 
the upper surface , that from the left was 3 6 cm below The most peripheral 
branch thrombosed in these sections was a small vein with a channel from 0 075 to 
0 37 mm in diameter This was from the piece removed 2 6 cm below the upper 
surface of the right lobe The organization in this branch was more marked 
than in any of the mtrahepatic veins found occluded The clot in a larger branch 
7 cm below the upper surface of the right lobe was bound fast 63 ’- considerable 
granulation tissue at three places in sections obliquely through the vein where 
the diameter of the channel was from 4 to 7 mm No clots were found thoroughly 
organized in an 3 ' of the sections of the liver 

In the preparations from the large extrahepatic thrombus altogether about 
14 3 cm of contact of thrombus and intima were examined microscopically, and 
only the earliest changes of fibroblast invasion were found These occupied only 
about one twent 3 f fifth of the total junction between clot and vein, and the deepest 
invasion of the clot was a small triangular mass of fibroblasts and vessels pro- 
jecting into the clot for a distance equal to only one fourth of the w'ldth of the 
wall of the Aein 
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111 the most peripheral branch of the portal vein containing an organized clot, 
already described, and with a channel from 0 075 to 0 37 mm m diameter, the 
wall IS from 0 225 to 0 313 mm in width Its adventitia consists of heavy collagen 
fibers (the sections were stained with phosphotungstic acid hematoxylin) and make 
up from one half to two thirds of the entire wall of the vein (figure) These 
are arranged transversely and merge with similar fibers in the outer coat of the 
adjacent hepatic artery At other places it appears as if these fibers have pushed 



Portal vein containing a thrombus in the right lobe of the liver (from a 
region 2 6 cm below the superior margin) 1 indicates fibrin, 2, fibroblasts sur- 
rounding fibrin, 3, place of adherence of clot, 4, intima, 5, media, 6, adventitia 
(collagen fibers), 7, interlobular stroma, X 133 


aside the interlobular fibro-elastic stroma so that there is little of the stroma 
beween the liver cells and portal vein Definite elastic fibers are between the 
adventitia and media, the media has smooth muscle and elastic fibers and is 
from one half to one third of the width of the portal vein The intima is not 
thickened 
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In the other mtrahepatic branches of the portal vein there is a similar change 
In some the media has become much narrowed, and the adventitia is particularly 
wide and prominent In each section studied from the eighteen different places 
m the liver, the walls and channels of one or more portal veins were measured 
The ratio between the width of the wall and the diameter of the channel was 
usually 1 1, m a few 15 1, and m some of the larger branches 1 4 The channels 
are narrow compared to the width of the walls In some veins there are (figure) 
places in which the wall attains a greater width than the diameter of the channel, 
in many the two are the same 

The wall of the evtrahepatic portion of the portal vein is from 0 125 to 1 20 mm 
thick The adventitia has collagen fibers, but these are not so densely arranged 
as in the walls of the mtrahepatic branches, here they are separated by loose 
areolar tissue 

The bile ducts about the large mtrahepatic branches of the portal vein are 
heavj due to circularly arranged collagen fibers They form a broad band about 
the epithelium of the bile passages about the same width as the adventitia of the 
adjacent portal veins , m a few they are even greater, reaching a maximum of 
from 0 4 to 0 5 mm 

The portal cirrhosis was of long standing and was the primary disease Sclerosis 
of the portal vein may accompany atrophic cirrhosis (Simmonds, M Ueber 
Pfortadersklerose, Vvchoivs At ch j path aitaf 207 360, 1912), the intima is 
usually much thickened, the media may be wider than normal, and often its elastic 
fibers are torn The outstanding characteristic of the thickened portal vein of 
this report is the marked thickening of the adventitia This would suggest, 
together with the thickened walls of the bile duct, that at some time there had 
been a lymphangitis extending into the liver from the adjacent structures, with 
subsequent healing and the laying down of collagen fibers about the bile ducts 
and in the outermost coat of the portal veins within the liver Syphilis is 
ordinarily considered to be the nrime etiologic factor in sclerosis of the portal 
lein (Simmonds) It was definitely excluded clinically and from the gross and 
histologic examination of the liver 

With cirrhosis of the liver, complicated by thrombosis in the stem of the portal 
vein, ascites develops quickly, and the fluid is disposed to reaccumulate rapidly after 
tapping (Osier Principles and Practice of Medicine, ed 10, New York, D Apple- 
ton & Co , 1925, p 581) In this patient, fluid collected rapidly m the abdomen when 
many small mtrahepatic branches were occluded and before the thrombosis had 
extended to the stem of the portal vein In the gross examination of the liver, the 
clot in the stem was followed out into branches of the large division of the portal 
vein for the right lobe of the liver Histological^, the oldest and most organized 
clots were found m still smaller vessels with channels from 0 2 to 0 3 mm wide 
m both the right and the left lobes , as the portal veins become larger and closer 
to the hilum, the thrombi are younger m appearance The smallest and most 
peripheral branches of the portal vein became occluded first, and the thrombi 
gradually extended into larger branches against the current This probablv 
took place during the four or five months just before death, finally thrombosis 
occurred m the stem of the portal vein, and with its formation, death soon followed 
A fe\\ textbooks and recent reviews mention the occurrence of retrograde throm- 
bosis (Stengel, A , and Kern, A Nelson Looseleaf Living Medicine, Thomas 
Nelson and Sons, 1923, vol 5, p 521 Delafield, F, and Prudden, T M A 
Textbook of Pathology, New York, William Wood & Company, 1927, ed 14, 
p 822 Kaspar, F Beitrage zur Kenntnis des Verschlusses im Pfortaderstamm 
und der Vena hneahs Kavernose Umwandlung der Vena portae und chromsches 
ulcus duodeni, Dcuttchc Zftchi f Chit 151 1, 1920) 

Cirrhosis of the 1 ver usually has an afebrile course, although slight rises in 
temperature for short periods are observed in patients under observation for a 
long time (Osier) In this patient there was some fever during practically the 
entire ten weeks before death 
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Conclusions From the histologic examination, it is seen that the first throm- 
bosis occurred far out m the small branches of the portal vein within the liver, 
and from here extended into the stem The branches of the portal vein are 
greatly thickened due primarily to a large amount of collagen in the adventitia, 
but the media is also thickened The thickened walls of the bile duct consist of 
collagen The deposition of collagen fibers m these two places suggests lymphangitis 
which may have occurred with the beginning of the cirrhosis 

DISCUSSION 

R H Jaffe Thrombi such as these can be traced to the final branches of 
the portal vein They are usually seen with chronic or subacute bacterial endo- 
carditis and septicemia The endothelial cells lining the sinusoids become swollen, 
and bacteria can be demonstrated m these cells Then thrombi form, which 
become larger, and the process spreads toward the hilum Similar changes occur 
in the spleen Were stains or cultures made for bacteria^ 

H C SwEANY Were there changes in the hepatic veins'^ 

L H Bacon No stained slide preparations were made because the tissue 
changes did not resemble a bacterial infection The hepatic veins were unchanged 

Neisseria Subelava (Bergey) Meningitis in an Infant Harriet Benson, 

Rose Brennwasser and Dorothy D’Andri a 

The complete report is published in the Jou) nal of Infcciiotis Diseases 43 516, 
1928 

Osteogenic Sarcoma Eric A Fennel 

The bone sarcoma registry classifications were discussed, and the need was 
emphasized for further subclassification of the osteogenic sarcomas This group 
has a rather constant character, clinically, roentgenologically, surgically, patho- 
logically and prognostically A case was reported which must fall into this group, 
but which deviates in several respects from the typical 

A man, aged 45 years, with multiple exostoses (hereditary) subjected one of 
these to severe trauma Within three weeks growth was noted, and in three 
months the size of the tumor of the femur metaphysis interfered with locomotion 
In February, 1923, as much of infiltrating tumor as possible was removed and 
2,400 mg hours of radium were given The sections contained highly cellular 
tumor tissue with immature cells and some bone production A clinical recover 3 ' 
followed After six years the patient is living and well The growth seems 
to be an osteogenic sarcoma 

Multiple Hemangiofibromas of the Pulmonary Yalye M G Bohrod 

In the body of a man, aged 20 years, dying from multiple brain abscesses, 
four tumors were found on a leaflet of an otherwise normal pulmonary valve 
Microscopically, there w'eie many blood vessels composed of concentric mantles of 
spindle-shaped cells, without division into layers, and between these there was 
edematous fibrous tissue and blood pigment The subintimal elastic tissue of the 
pulmonary valve was intact and separated the tumors from the valve These 
were considered to be true neoplasms, hemangiofibromas 

DISCUSSION 

E H Jaffe Ihese tissues are found on the valves and foramen ovale, sites 
m which there are islets of embryonal tissues Are they real tumors’ I think 
of them as “hamartomas ” 

E F Hirsch The multiplicity of these tissues on the leaflet and the brain 
abscesses suggest inflammatory origin 
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Gastric Ulcer in a Monkey (Cercopithecus Campbelli) Herbert Fox 

The specimen presented illustrates several interesting features While numerous, 
small, sometimes multiple, ulcers resembling the human peptic ulcer have been 
encountered in the lower primates, this is the first example of puckering of the 
gastric wall about the defect, perigastritis with adhesions, obstruction to the 
antrum pylori and distortion of the duodenum, all features of considerable impor- 
tance in the human histones In addition, there was a history of the passage 
of blood from the mouth and nose No source for this in the upper ahmentarj 
or in the respiratory tract was evident at autopsy, but there was to be seen a 
vessel end in the floor of the ulcer and there were also some tiny hemorrhages 
over the fundus of the stomach 

This animal, a full}’’ adult male, had been in the collection for six and one- 
half years He was exposed to tuberculosis, contracted the disease and was 
condemned, but died from weakness caused by the infection and hemorrhages 
and a generous infestation of Suhiduia 

The only observations of significant connection with the gastric ulcer are as 
follows Many teeth were carious This feature is not mentioned in the protocol 
of other cases of ulcers m the records The monkey is prone to have ulcerative 
gingivitis and cellulitis of the facial tissues, they did not exist in the present 
case Carious teeth are common 

The tuberculosis was exclusively abdominal While the gastric wall was not 
subject to section, no characters of tuberculosis w'ere seen by gross dissection 
The spleen and liver, m which the tuberculous process chiefly existed, were not 
adherent to the stomach near the ulcer 

What effect the nematodes in the small intestine had on the gastric lesion 
IS entirely speculative There is one record in our laboratory in wdiich it is evident 
that a worm of a similar character was coiled m the mucosa about the ulcer 
No parasites were found m the stomach in the present case The following is 
the description of the specimen as seen at autopsy 

“The stomach is widely distended with gas and contains onlv a little dull 
brow’n fluid This distention is apparently due to a kink at the pylorus There 
are very firm adhesions of the tip of the ascending colon, the omentum and the 
tip of the gallbladder to the p 3 doric end of the stomach This was dissected 
aw’ay, and a scar about 2 by 1 cm exposed On opening the stomach a ragged, 
sharply outlined ulcer with a gray base was exposed This measures about 1 5 cm 
and its low'est extremity is just at the pyloric ring The mucosa around the 
pylorus and about 1 inch above it is swollen, pink and edematous The wall 
of the rest of the stomach is thin and translucent The mucosa of the duodenum 
IS sw'ollen, pink and slightly eroded Below this, the mucosa is flat, pale pink 
and translucent ” 

There was a definite ballooning of the cap of the duodenum w'hich section 
has been pushed and rotated baclcward until it lay almost on the pancreas and aorta 

The adhesions indicated that penetration of inflammation had taken place, but 
that a true perforation had occurred cannot be determined At all events the 
character and behavior of this ulcer are closelj similar to certain occurrences 
in man, and the grow’th is the first of its kind I have seen in the wild or domestic 
animal 

The anatomic basis for this lesion can be the same in the monkey and in 
man The micro-anatomy of the tw’O stomachs is essentially the same The 
pyloric glands of the monkej are relatnely somew'hat larger, and they show a 
greater branching near the surface than do human pyloric glands The mucosa 
of the stomach of lower primates is more richly supplied with l 3 ’mphatic tissue 
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than IS that of man, well formed follicles not infrequently being seen among the 
gastric tubules Peptic ulcers of the other lower animals, though rare, are com- 
monest m carnivores and in the abomasum of ungulates I have never seen the 
partner of ulcer in crime, cancer, in the same case 

Chemical Studies or Growth Frederick S Hammett 

The therapeutic use of lead in malignant disease makes imperative a determina- 
tion of its action on growing organisms The detailed report of the studies which 
have been made at the Research Institute of the Lankenau Hospital, of which 
this IS an abstract, is to be found in Pi otoplasvia for 1928-1929 

The test objects used were root-tips grown in culture solutions containing lead 
as nitrate in various concentrations Zea mays, Allium cepa and Phaseolus 
vulgans seedlings were used It was found that lead is deposited in the root-tip 
m the region of most active cell division and that the growth in length of Ihe 
roots IS inhibited The degree of inhibition runs parallel with the concentration of 
Pb-ion in the culture solution Histochemical studies demonstrated that the lead 
accumulates within the nucleus in high concentration and also in the cell wall Cell 
counts showed that mitosis is inhibited by the lead and that this occurs in greater 
degree the greater the concentration of Pb-ion in the culture solution The cell 
size IS not adversely affected Hence, growth here is inhibited because of the 
inhibition of cell proliferation It was possible to correlate lead fixation by the 
nuclei with mitosis, from which the conclusion seems justified that root nuclei in 
mitosis produce a compound precipitable by lead, and conversely that the inhibition 
of growth by increase in cell number is due to the throwing out of the field of 
action of a compound essential for cell division 

Experiments with 3 and 4 day old chick embryos showed that growth is also 
inhibited here It is significant that the regions of most active growth by cell 
proliferation are the very regions in which differential development is most 
markedly retarded, namely, the head and the somites This has been reported in 
the Joutnal of E\peiimental Medicine, 1928 

The Graphic Method for the Blood Sedimentation Test Jacob Cutler 

The blood sedimentation test is one of the newer laboratory procedures striving 
for a place as a valuable diagnostic aid and prognostic index in infectious and 
destructive diseases Although known to physicians for centuries and at one time 
considered a particularly important clinical sign, both theoretically and practicallj^, 
its present popularity is due to Fahreus, who, in 1918, introduced it as a diagnostic 
aid in early pregnancy More than 650 articles have appeared in the literature 
since Many of the early claims have been modified or discarded Today, no one 
thinks of the sedimentation test as an early diagnostic procedure in pregnancy or 
m any disease entity, for the sedimentation reaction is nonspecific 

Evidence is accumulating to show that in the final analysis the sedimentation 
phenomenon depends on the amount of cellular destruction going on in the body 
As the blood circulates from part to part, it carries away products of tissue 
destruction which alter its stability In healthy persons, as a result of the wear 
and tear of everyday life, a certain amount of tissue destruction is always taking 
place, although this varies from day to day, it remains within limits considered 
normal Even this relatively small amount of tissue destruction is registered by 
the sedimentation test 

Should the amount of tissue destruction pass beyond the normal, then the 
stability of the blood becomes altered and the red blood cells settle out quickly 
from the plasma All the observations recorded in the recent literature emphasize 
this important fact regardless of the disease present, whether it is active pul- 
monary tuberculosis, a malignant condition, pelvic inflammatory disease, acute 
infections such as typhoid fever, or any disease in which tissue destruction is going 
on at a greater pace than normal, the rapiditj of settling of the red blood cells is 
in direct proportion to the seierity of that disease 
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It becomes evident, therefore, that the sedimentation reaction portrays a 
disturbed function of the blood resulting from destructive disease and should be 
looked on as one of the fundamental phenomena that occurs during disease and 
regarded as a measure of pathologic activity in the same sense as fever or leuko- 
cytosis It IS often more to be depended on than subjective or objective signs 
This does not mean that the sedimentation test is to replace any established proce- 
dure or to force to the background sound clinical judgment On the contrary, if 
this test IS used m conjunction with a temperature chart, examination of the blood, 
physical examination, history and clinical judgment, it will often cast an additional 
ray of light on a complex problem and will promote greater confidence in the 
handling of the sick The sedimentation test, therefore, should be welcomed 

Three principal methods have been developed for performing this test the 
distance, the time and the graphic methods In the distance method, one fixes the 
time and measures the distance through which the red cells sediment, recording 
the results m millimeters, while in the time method one fixes the distance and 
observes the time, recording the results in minutes 

The graphic method, as the name implies, expresses its results graphically and 
I have described it m detail in a previous communication {Am J M Sc 171 882, 
1926) Its essential features are as follows 

In the original technic, I used a sedimentation tube of 5 cc capacity graduated 
into tenths of a cubic centimeter each 1 mm in length and marked m millimeters 
The graduations began with zero at the 5 cc level and increased downward to SO 
Further study, however, convinced me that within reasonable limits the quantity 
of blood used makes little difference The important thing is to keep the height 
of the blood column constant The utilization of this principle enabled me to 
perfect the finger puncture method {Am J M Sc 173 687, 1927), and also makes 
it possible for me to present the following 1 cc technic, to which I wish to call 
particular attention 

The only essential apparatus required is a 1 cc Cutler sedimentation tube 
This tube has an internal diameter of 5 mm and is marked in millimeters, begin- 
ning with zero at the 1 cc level and increasing downward to 50 

Before puncture of the vein, aspirate into the syringe 0 1 cc of 3 per cent 
freshly prepared sterile sodium citrate solution, to prevent clotting of the blood 
Draw the blood up to the 1 cc mark and gently mix the blood and the citrate 
solution by tilting the syringe back and forth, after drawing m a little air Pour 
the contents into the sedimentation tube and allow the tube to stand m the 
carrying rack until ready to make readings 

The test is read by noting the position of the sedimenting column of red blood 
cells every five minutes for one hour This is done with ease, as the boundary 
zone between the red blood cells and the plasma is usually sharp and distinct 
The observations are recorded on sedimentation charts, on which the horizontal 
lines represent the divisions on the sedimentation tube and the vertical lines the 
intervals of time A graph is then constructed 

The sedimentation value is determined according to the path traversed by the 
red blood cells during the first hour and depends on the nature of the graph, the 
sedimentation index and the sedimentation time, and is the same as when the S cc 
method is used 

Infci pi cfatioii of Test — There are four distinct graphs, two of which are 
straight lines, and two, curves From their physical appearance I have named 
them horizontal line, diagonal line, diagonal curve and vertical curve The hori- 
zontal line is found normally and indicates absence of active destructive disease It 
does not, however, exclude the presence of such disease if it is inactive The sedi- 
mentation test merely records the disturbance m the stability of the blood produced 
bj the absorption of products of tissue destruction, and when there is not sufficient 
tissue destruction, the sedimentation test is normal The horizontal line, therefore, 
maj indicate one or two things either health, or the presence of destructive disease 
not sufficienth active to disturb the natural stability of the blood The diagonal 
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line and the diagonal and vertical curves always indicate an abnormal condition 
and always show the different degrees of the intensity of the destructive process 

For a complete evaluation of the sedimentation test, one must determine two 
factors m addition to the graph namely, the sedimentation index and the sedi- 
mentation time These bring out the finer details of the sedimentation reaction and 
help to determine the degree of activity or quiescence In this way, they permit 
comparative study of apparently similar graphs 

By sedimentation time is meant the number of minutes that elapse before the 
period of packing of the red blood cells sets in The normal sedimentation time 
may vary from five to fifteen hours, whereas inflammatory blood may show 
complete settling in less than thirty minutes Ihe sedimentation index is the 
amount of sedimentation at the end of sixty minutes, expressed m millimeters 
The normal index for men varies from 2 to S mm , and for healthy women, from 
2 to 10 mm As already mentioned, the sedimentation index and sedimentation 
time help to determine the degree of pathologic activity or quiescence The greater 
the index and the shorter the time, the greater is the activity, the smaller the 
index and the longer the time, the less is the activity 

Advantages of the Giaphic Method — Since the sedimentation test has so many 
possibilities and is making such a strong bid to become a trusted laboratory aid. 
It IS only fair to request that it should not be hampered by a multiplicity of 
technics It is hoped that the following advantages of the graphic method over 
those in general use will convince many who are interested in the blood sedimenta- 
tion test that they should use this method 

1 It IS scientific The sedimentation reaction is studied as a natural phenomenon 
from beginning to end and not within the confines of arbitrary limits 

2 It is complete It is the only method which permits of a complete study of 
the sedimentation reaction as it actually occurs m the sedimentation tube 

3 It is delicate It is the most delicate method that has so far been devised By 
means of the graph, sedimentation index and sedimentation time, it reveals all the 
possible information that the sedimentation reaction can yield 

4 The interpretation is simple The horizontal line is found normally and 
indicates either health or the absolute quiescence of destructive disease The 
diagonal line and the diagonal and vertical curves show an abnormal condition and 
always indicate the different degrees of intensity of the destructiveness of the 
disease 

5 It is graphic The results are presented graphically and leave a lasting 
impression on the mind Improvement or lack of improvement can be dramatically 
visualized by recording the data of subsequent sedimentation tests on the original 
chart As the patient iirpioves the graph should approach more and more the 
horizontal line, but should he become worse, the vertical curve is more and more 
m evidence 

6 It is time saving No observations are made beyond the first hour In all, 
only eight readings are essential 

7 It IS available under all conditions The test may be carried out by puncturing 
either the vein or the finger tip Venipuncture may be done with either S cc 
or 1 cc of citrated blood The finger puncture method requires less than 0 3 cc 
of blood These methods are interchangeable, they are studied in the same 
manner and give practically identical results, thus making the sedimentation test 
available under all conditions Of these, the 1 cc technic is the simplest and 
easiest 

8 It IS easy With the 1 cc technic described m this article, the sample of blood 
required can easily be obtained To read the results of the test, only the average 
amount of careful observation is required 

VITAMINIZATION OF White Wheat Flour M G Woh 7. and F WoOSLEV 

Well marked deficiency diseases as reproduced in animals, such as beriberi 
and xeropthalmia, are rare in man, symptoms due to chronic vitamin B under- 
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feeding in man are not uncommon Loss of appetite (Cowgill), loss of tonicity and 
irregularity in muscle contracture (Nelson, Bahvin and Riggs) and loss of tone 
of the bowels (Gross) are some of the fundamental effects of food deficient m 
vitamin B 

The present day American diet, which consists largely of highly refined foods 
such as degermmated cereals, white flour bread, white rice, lean meats and 
sugars, has a relative shortage of vitamin B Vegetables and fruits (cabbage, 
celery, cauliflower, tomatoes, apricots and apples) which are usually considered 
rich in vitamin B, show only traces of vitamin B when tested on pigeons The 
foregoing mistaken idea has arisen through the fact that these vegetables and fruits 
were tested m dried form on rats No human being eats the enormous quantities 
of these which would be necessary for him to obtain sufficient vitamin B (Plimmer) 
To enrich a widely used article of human and animal diet with vitamin B appeared 
a desideratum of importance White w'heat flour in the process of roller milling 
loses its vitamin B potency Degermmated wheat flour does not have the tendency 
to become rancid It looks w'hiter and bakes better Its great biologic dis- 
advantage is that the seat of vitamin B, the germ of the wffieat grain, is removed 
Experiments in feeding animals with white flour to w'hich a concentrate of 
0 5 per cent brewer’s yeast was added tended to show the superiority of this over 
the usual w'hite flour, as it insured constant grow'th in white rats and prevented 
pol} neuritis in pigeons 
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and degree of change in morphologic characters The morphologic variations of 
bacteria are, therefore, an expression of the variation in growth rate 

The reviewer is not in complete sympathy with this interpretation of the data 
It is admitted that the failure on the part of those who believe in life-cycles to 
make continuous observations of all stages of transformation is a just criticism, 
and, furthermore, the inability to tell whether m particular cases hypotheses or 
observed facts are being given is also objectionable However, the reawakened 
interest in pleomorphism with the accumulation of large amounts of data by 
unbiased workers may soon interpret for one the real significance of morphologic 
variation The book is well printed and bound, and is highly recommended to all 
who are interested in this fascinating subject 
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A STUDY OF CERTAIN EFFECTS OCCASIONED IN 
DOGS BY DIPHTHERIA TOXIN 

11 ANALYSIS OF THL MtCHANlSM POSSIBLY RESPONSIBLC FOR 
THE ALTERATIONS OF THE HEART '' 

HAROLD J STEWART, MD 

NEW YORK 

In a pieeeding paper ^ were lepoitecl ceitain lesults that followed 
the injection of diphtheiia toxin into dogs Among the results lepoited 
were changes in the size of the heait An analysis of these changes in 
size foims the subject of this papei 

Following the intiavenous injection into dogs of 0 00135 cc oi moie 
of diphtheria toxin per kilogiain of body weight, the animals became 
ill, lost weight, presented jaundice, showed urinary changes indicating 
nritation of the kidneys and died fiom two to nineteen days after the 
injection There was, in most of these dogs, progiessive deciease in 
the amplitude of the R, and R 3 waves of the electrocaidiogiam The 
ratio of the weight of the left ventncle of the heart to that of the right 
ventricle (called hereafter the L/R ratio) was below the aveiage for 
the hearts of normal dogs in all except one animal (no 109) The 
ratio of the combined left and light ventiiculai weights to the body 
weight (called hereafter the ratio) in twelve dogs was below the 

noimal aveiage In the lemaimng eight dogs it was equal to the noimal 
aver age 

The method of injecting tlie diphtheria toxin into the dog was described in the 
first paper ‘ Briefly, diphtheria toxin having a minimal lethal dose for guinea-pigs 
of 0 00125 cc was injected intravenously through the marginal ear veins The toxin 
was diluted with sterile physiologic sodium chloride solution, and the dose was 
calculated in cubic centimeters per kilogram of body weight Electrocardiograms 
and roentgenograms of the heart were made, and the body weight was taken 
immediately before the injection of the toxin These observations were repeated 

Submitted for publication, Nov 12, 1928 

From the Hospital of the Rockefeller Institute for Medical Research 
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dail}' thereafter until the animals succumbed to tlie intoxication, or until further 
changes in those animals that survived were not observable The roentgenograms 
of the heart were made at a distance of 2 meters, and the cardiac area was 
measured by the technic devised by Levy" and modified by Stewart” for use in 
dogs The dogs were divided into two groups according to the amount of toxin 
injected per kilogram of bod> weight 

Fom dogs (nos 81, 82, 83 and 84 of gioup 1, table 1) were given 
from 0 00161 to 0 00232 cc of diphtheria toxin per kilogiam of body 
weight inti avenously, and fiom one to foui days later a second injec- 
tion of from 0 00105 to 0 00168 cc per kilogiam of body weight These 

Tablf 1 — The Effect of Diphtheita Toitn on the Caidiac Aica and the Body 

Weight ill Dogs of Gioup 1 


Time of 

Dog Observation 

SI Before injection 
After injection 

1 daj 

2 dajs 


82 Before injection 
After injection 

1 daj 

2 dajs 
S dajs 

4 dajs 

5 dajs 


83 Before injection 
After injection 

1 dac 

2 dajs 

3 dajs 


81 Before injection 
After injection 

1 daj 

2 dajs 

3 dais 


Amount of 
To\in 
Injected 


Weight 


Aren of Heart 


Per Cent 


Per Centr- 


Per Cent 
Change in 


per Kg , 



of First 

Sq 

Of First 

Area of 

Cc 

Died 

Kg 

Weight 

Cm 

Arei 

Weight Heart 




10 75 

100 0 

41 40 

100 0 



0 002321 

0 00337 


9 80 

91 2 

29 63 

71 3 



0 00105J 

3d da\ 

9 53 

88 8 

29 35 

70 9 

112 

291 




12 15 

100 0 

53 03 

300 0 



0 00161 



31 75 

94 4 






6 00327 


1155 

92 7 

39 20 

73 9 






11 50 

92 3 

37 57 

70 8 



0 00166 



10 85 

87 1 

37 50 

70 7 





otii daj 

10 20 

81 9 

30 63 

57 7 

181 

42 3 




7 95 

100 0 

42 70 

100 0 



0 OOIOC] 

|o 00332 


800 

100 6 

34 50 

807 



0 00166^ 



7 80 

981 

34 20 

800 





3d day 

7 55 

94 9 

34 05 

79 7 

51 

20 3 




8 90 

100 0 

33 40 

100 0 



0 00168 i 

0 00336 


8 07 

97 4 

27 73 

72 2 



0 0016S, 



8 37 

94 1 

27 55 

717 





3d day 

7 85 

88 2 

22 75 

39 2 

11 8 

40 8 


dogs exhibited a lemaikable deciease in the size of the heait shadow, 
langing from 20 to 42 per cent (fig 1) The decrease was seen as 
eailv as twenty-foui horns after the first injection In dogs 81 and 83, 
it Avas at its maximum then, while in dogs 82 and 84 the aiea of the 
heait continued to decrease until the death of the animals, none of the 
animals suiMving longei than fiie days after the first injection This 
deciease in size is jvell seen in the roentgenogi ams of dog 82 (fig 2) 
The question arose To what mechanism was this deciease in size 
of the heart due^ A number of possibilities j^resented themselves The 
decrease might haje been due (1) to the deciease in body weight that 
also took place oi (2) to the toxin injected If due to the lattei, there 
should lie a dose that Avould fail to cause this change The toxin could 
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Deoys 1 2. 3 4 5 6 

» - « Body cueight • — * Hew't ipeai 

Fig 1 — Graph showing the effect of diphtheria toxin on the cardiac area and 
the body weight in the dogs of group 1 (table 1) In this and in the succeeding 
figures, the lapse of days after the injection of the toxin is plotted on the abscissae 
The numbers at the ends of the curves refer to the dogs 



Fig 2 —Roentgenogram of the heart of dog 82 A was taken Jan 4, 1923, 
before, and B was taken Jan 10, 1923, after a total of 0 00327 cc of diphtheria 
toxin per kilogram of bodv weight had been gnen 
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bung about the deciease in seveial waA^s (1) by cleci easing the total 
amount of the circulating blood, evidence of which might be found in a 
study of the numbei of led cells and the hemoglobin content of the 
blood, the blood volume and the microscopic sections of the oigans after 
death, (2) by pioducing capillary dilatation, which would allow a redis- 
tribution of the blood in the body, (3) by destruction of the substance 
of the heait muscle, and (4) by an injury of the fibeis of the heart 
muscle allowing a change in the watei equilibiium, so that water would 
pass out of the cells and the cells be decreased in size Each one of 
these possibilities was examined and the lesults are now leported 

OBSERX ATIONS 

Effect of a Decieoic in Body Weight on the Aiea of the Heait — 
In the dogs of group 1 there was a loss in bod}'^ weight of from 11 to 
18 per cent, and a deciease in the size of the heart of from 20 to 42 per 


Table 2 — The Effect of Easting foi Font Days on the Body Weight and the 

Caidiac 4tea in Not mat Dogs 


Dog 

Per Cent Change in 
Body Weight after 
Pasting Four Dais 

Per Cent Change in 
Area of Heart after 
Pasting Pour Dajs 

S5 d 

— 12 0» 

—7 6* 

86 ? 

— 77 

+5 5 

87 $ 

— 65 

—36 

103 d 

—10 3 

-2 8 

104 d 

— 90 

+8 1 

105 

—14 4 

+6 0 

106 $ 

—10 7 

-3 6 


* Ihc negatne sign indicates n decrease and the positnc sign an increase 


cent (fig 1) That the decrease in the aiea of the heait did not parallel 
and was not dependent on the loss in body weight is shown by the fol- 
lowing experiments 

Seven dogs (nos 85, 86 87, 103, 104, 105 and 106) were not given food for 
from three to four days Thej^ had water as desired Roentgenograms were 
made before the period of fasting began and were repeated frequently throughout 
the period of fasting The loss of body weight amounted to from 6 to 14 per cent 
(as recorded in table 2 and fig 3 A), while the cardiac area varied between a 
decrease of 7 per cent and an increase of 8 per cent (table 2, fig 3B) These 
figures are within the limits of a variation of 10 per cent, which represents the 
error involved in the method Although the fasting dogs showed approximately as 
great a decrease in body weight as did the dogs suffering from diphtheria intoxica- 
tion, there was not a parallel decrease in the size of the heart The loss in the 
dogs suffering from diphtheria intoxication, in all probability, was therefore due to 
the toxin and was not an aspect of the accompanying loss of body weight The 
fasting dogs were later fed until thej regained their former weight They were 
then given diphtheria toxin Prompth tliej' showed a decrease in the size of the 
heart [fig 2) Further evidence exhibiting the absence of parallelism between 
the loss of bod\ weight and the decrease of cardiac area was furnished by the 
dogs m group 2 C (nos 88, 89 90 and 101 of table 3 and fig 4) They received 
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onl> 0 001 cc per kilogram of body weight, which was a dose too small to produce 
death They showed as great a loss of weight as the dogs given the larger dose, 
\et a decrease in cardiac area did not accompany this loss in weight In addition, 
dog 108 (table 4, fig 5) which received 0 00135 cc of toxin per kilogram of body 
weight did not show changes in body weight, but did show a decrease in the size 
of the heart 

Effect of Dtphthena Toxin on the Aica of the Heait — Since the 
dogs of gioup 1 that leceived a total of from 0 00327 to 0 00337 cc of 
diphtheria toxin pei kilogram of body weight showed sinking decreases 
in cardiac area, it was impoitant to leain how much toxin was necessai} 
to bung about this condition To acquire data on this point, I gave 
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Fig 3 Graph A shows the effect of fasting on the body weight of dogs, 
graph B, the effect on the cardiac area 

deci easing dose of toxin to a second group of dogs, gioup 2 A being 
given 000168 cc , gioup 2 B, 0 00135 cc and gioup 2 C, 0 001 cc per 
kilogiam of body weight 

In group 2 A, m which nine dogs (nos 85, 86, 87, 97, 99, 102, 103, 104 and 105 
of table 5) received, in a single injection, 0 00168 cc per kilogram of diphtheria 
tOMii, decrease m the area of the hearts promptly took place to the extent of from 
19 to 39 per cent The decrease in body weight was from 4 to 17 per cent (fig 6) 
The animals died from two and a half to five days after the first injection These 

changes xiere as great as those observed m the dogs receiving two injections 
(group I) 










Table 3 — The Effect of Dtphthena Toxin on the Caidtac Atea and the Bodv 

Weight in Dogs of Group 2 C 


Amount of 
Toxin 
Injected 
Time of per Kg , 

Dog Observation Cc Died 

88 cf Before injection 

0 001 

After injection 

1 day 

2 days 

3 days 

4 dajs 

6 days 

7 days 
9 days 

11 days 

14 days Lived 


89 $ Before injection 

0 001 

After injection 

1 day 

2 days 

3 days 

4 days 

6 days 

7 days 
9 days 

11 days 

14 dajs Lived 


80 (P Before injection 

0 001 

After injection 

1 day 

2 days 

3 days 

4 days 

6 days 

7 days 
9 days 

11 days 

14 days Lived 


101 9 Before injection 

0 001 

After injection 

1 day 

2 days 

3 days 

4 days 

5 days 
7 days 

10 days 

15 days Lived 


100 9 Before injection 

0 001 

After injection 

1 day 

2 days 

3 days 

4 days 
0 days 

7 days 

8 days 

9 days 
14 days 
20 days 

93 days 23d day 


■Weight Cardiac Area 



Per Cent 


Per Cent 


of Pirst 


of First 

KS 

Weight 

Sq Cm 

Area 

7 92 

100 0 

25 70 

100 0 


7 46 

94 1 

27 35 

106 4 

7 20 

909 

26 78 

104 2 

7 20 

909 

27 75 

107 9 

7 05 

890 

20 40 

102 7 

7 20 

<)0 9 

23 IS 

109 7 

6 85 

86 4 

20 65 

103 7 

6 80 

85 8 

27 95 

108 7 

665 

83 9 

25 20 

98 0 

660 

909 

27 30 

106 2 

6 70 

100 0 

27 35 

100 0 


6 43 

95 9 

2618 

95 7 

6 40 

95 5 

26 50 

909 

6 50 

97 0 

26 40 

905 

6 35 

94 7 

28 68 

104 8 

615 

91 7 

27 80 

101 6 

5 85 

87 3 

25 85 

981 

5 90 

880 

25 35 

92 6 

a 75 

85 8 

28 00 

104 5 

CIO 

91 0 

25 65 

937 

11 20 

100 0 

39 55 

100 0 


11 35 

995 

37 30 

94 5 

1105 

98 6 

39 70 

100 3 

10 95 

97 7 

41 30 

104 4 

10 70 

95 5 

40 45 

102 2 

10 20 

91 0 

37 60 

95 0 

10 05 

89 7 

3715 

93 9 

9 70 

866 

36 75 

929 

9 95 

88 8 

41 30 

104 4 

10 20 

91 0 

38 33 

96 9 

12 30 

100 0 

39 40 

100 0 


12 00 

97 5 

39 80 

101 0 

1190 

96 7 

37 60 

95 4 

12 25 

99 6 

43 45 

109 7 

11 65 

94 7 

42 80 

108 6 

1190 

96 7 

45 55 

1181 

11 15 

90 6 

43 65 

310 7 

10 43 

84 7 

38 20 

98 9 

1182 

961 

39 10 

99 2 

1157 

100 0 

39 35 

100 0 


11 50 

99 4 

38 30 

97 3 

11 30 

976 

30 75 

93 4 

10 81 

93 4 

34 75 

883 

11 11 

96 0 

32 40 

82 3 

10 39 

89 8 

34 75 ' 

88 3 

998 

80 2 

35 40 

89 9 

9 67 

83 5 

31 SO 

808 

9 40 

81 2 

33 40 

84 S 

710 

61 3 

33 70 

35 6 

7 50 

048 

41 75 

ICOO 

7 05 

00 9 

37 75 

04 9 



4 The Effect of Diphthena Toxin on the Caidiac Aica and the Body 

Weight in the Dogs of Gionp 2B 


Amount of 
Toxin 
Injected 
Time of per Kg , 
Dog Observation Cc 

107 d Before injection 

0 00133 

After injection 


1 

day 

2 

days 

3 

days 

5 

days 

6 

days 

8 

days 

9 

days 

10 

days 

12 

days 

13 

days 

14 

days 

15 

days 


108 cT Before injection 

0 00135 

After injection 

1 daj 

2 dajrs 

3 days 

4 days 


109 d Before injection 

0 00133 

After injection 

1 day 

2 days 

3 days 

5 days 

6 days 

8 days 

9 days 
10 days 

12 days 

13 days 

14 days 

15 dajs 

16 days 

17 dajs 


110 d Befoie injection 

0 00135 

^fter injection 

1 da\ 

2 days 
S dajs 
5 dajs 
0 days 
S diys 
9 dajs 

10 days 

11 dajs 

13 dajs 

14 days 

15 days 

16 days 

17 days 

19 days 

20 dajs 


111 cf Befoie injection 

0 00135 

After injection 

1 daj 

2 daj s 

3 dajs 

5 dajs 

6 dajs 
S days 

9 dajs 

10 dajs 


Died 


lOtli day 


4th day 


18 th day 


20th day 


11th daj 


Cardiac Area Per Cent 

— , Change in 

Per Cent, * -> 

Sq of Pirst Cardiac 

Cm Area Weight Area 

66 50 100 0 


Weight 




c 

Per Cent 


of First 

Kg 

Weight 

17 18 

100 0 


17 

41 

101 

3 

15 

80 

91 

9 

15 

83 

92 

1 

15 

96 

92 

3 

16 

00 

93 

1 

35 

30 

89 

0 

14 

90 

86 

7 

14 

51 

81 

4 

14 

10 

82 

0 

13 

90 

80 

9 

13 

85 

80 

6 

13 

50 

78 

5 

19 

15 

100 

0 


19 22 

100 3 

19 55 

102 0 

19 40 

101 3 


15 

38 

100 

0 

15 

25 

99 

1 

15 

35 

99 

8 

14 

93 

97 

0 

14 

24 

^2 

5 

14 

65 

95 

2 

14 

30 

92 

9 

13 

85 

90 

1 

13 

50 

87 

7 

13 

27 

86 

3 

12 

90 

83 

8 

12 

8- 

83 

5 

12 

55 

81 

6 

12 

40 

80 

0 

12 

03 

78 

2 

13 

85 

100 

0 


14 

15 

102 

1 

13 

88 

100 

2 

13 

45 

97 

1 

32 

90 

93 

1 

12 

85 

92 

7 

12 

10 

87 

4 

11 

80 

85 

1 

11 

40 

82 

3 

10 

97 

79 

9 

10 

85 

78 

3 

10 

75 

77 

6 

10 

53 

76 

0 

10 

38 

74 

9 

10 

25 

74 

0 

9 

96 

71 

8 

9 

65 

09 

0 

10 

45 

100 

0 


16 

08 

97 

7 

15 

85 

96 

3 

15 

70 

95 

2 

35 

55 

94 

5 

15 

IS 

91 

6 

14 

80 

89 

9 

14 

05 

85 

4 

13 

64 

82 

9 


51 10 

76 8 

50 45 

75 8 

56 45 

848 

55 85 

83 9 

5110 

76 8 

50 70 

76 3 

47 70 

71 7 

42 80 

643 

40 25 

60 5 

43 30 

651 

42 65 
* 

641 


57 80 

100 0 

59 70 

103 2 

55 60 

961 

48 60 

84 0 


51 

» 

85 

100 

0 

49 

90 

98 

2 

43 

80 

84 

4 

45 

55 

87 

8 

41 

80 

SO 

6 

47 

60 

91 

8 

49 

45 

95 

3 

51 

60 

99 

5 

47 

70 

91 

9 

45 

55 

Sf7 

8 

43 

00 

82 

9 

38 

50 

74 

2 

46 

70 

90 

2 

42 

20 

81 

3 

43 

20 

83 

3 

48 

80 

100 

0 


41 35 

847 

42 25 

86 5 

45 30 

928 

43 05 

89 3 

41 25 

84 5 

42 40 

868 

43 70 

89 5 

32 90 

674 

3315 

67 9 

31 00 

63 5 

32 90 

67 4 

33 45 

68 5 

35 55 

72 8 

34 15 

69 9 

« 


* 



49 70 

100 0 

44 50 

89 5 

4185 

84 3 

42 20 

84 9 

43 35 

87 2 

37 90 

70 3 

4180 

84 1 

40 50 

81 0 

41 90 

843 


19 4 33 9 

+13 16 0 


21 S 10 7 


21 7 36 5 

26 0 30 1 

8 4 23 7 

171 15 7 


Hie heart =liadojj j\as not distinct enough to be outlined 
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Tabi E 4 — The Effect of Diphthena Toxin on the Catdtac Aica and the Body 
Weight in the Dog<; of Gtoiip 2B — Continued 



Amount of 


Weight 

Cardne Irea 

P(r Cent 


Toxin 


r 

—A ^ 

, 

A 

Change in 


Tnjectea 



Per Cent 


Per Cent 

, « , 

Time of 

per Kg , 



of First 

Sq 

of First 

Cardiac 

Observation 

Cl 

Died 

Ivg 

Weight 

Cm 

Area 

Weight Area 

Before injection 



14 70 

100 0 

57 95 

100 0 



0 0013") 







After injection 








1 dav 



15 00 

102 0 

50 15 

83 5 


2 davs 



1512 

102 8 

50 85 

87 7 


3,dajs 



14 S8 

101 2 

57 90 

999 


5 dajs 



15 It 

103 0 

53 60 

92 4 


6 days 



14 62 

994 

49 40 

85 2 


8 dajE 



14 20 

95 0 

50 70 

87 4 


9 days 



13 65 

92 8 

50 38 

sf>7 


10 dajs 



13 02 

88 5 

43 80 

75 5 


12 days 


13tli day 

12 55 

85 3 

43 95 

75 7 

14 7 24 3 


In group 2 B, in which six dogs (nos 107, 108, 109, 110, 111 and 112 of table 4) 
received 0 00135 cc per kilogram of toxin, dog 108 became acutelv" ill and died 
on the fourth day after the injection, the other five dogs graduallv became ill 
and died from twelve to nineteen daj's after the injection The decrease in car- 
diac area was, on the average, as great as in those receiving the larger doses In 
four dogs (nos 107, 110, 111 and 112 of fig SB) the decrease was shown on the 
dav following the injection, and in two dogs (nos 108 and 109) a definite decrease 
in cardiac size did not take place until the second or third days after the injec- 
tion The size of the heart did not decrease as steadilv as in the dogs receiving 
0 00168 cc per kilogram of body weight , the decrease was more gradual and 
fluctuated (as in dog 109) The loss of body weight observed in these dogs was 
greater than that observ^ed in the other groups, presumablv because the animals 
survived for a longer time (fig 5 A) 

In group 2C, in which five dogs (nos 88, 89, 90, 101 and 106 of table 3) 
received 0 001 cc of toxin per kilogram of body weight, the clinical course of 
dog 106, which surviv^ed the injection onlv' twentv -three dav^s, was somewhat 
similar to that of the animals m group 2B , the other four dogs did not show 
decreases in cardiac size (fig 4B), although thev lost as much weight immediately 
following the toxin injections as did the dogs given the larger dosages (fig 4 A) 
These dogs were living and well tvvelv'e months after receiv'ing the toxin 

Summary From these expeiiments, it is deal that the decrease in 
the size of the heait was dependent on the diphthena toxin Doses of 
0 00135 cc or more pei kilogram of body weight resulted in decreases 
in the area of the heart, while doses of 0001 cc pei kilogiam of body 
weight were without effect 

Effect of Diphthena To\w on the Amount of the Cn culotiug Blood 
— I next studied the animals with a view to learning wdiether a decrease 
m the amount of the circulating blood took jdace These studies were 
made in dogs into which had been injected 0 001 and 0 00168 cc of toxin 
i:)er kilogram of body weight 

Method To ascertain whether blood destruction occurred after the injection 
of the diphtheria toxin, I counted the red blood cells and made estimations of the 
hemoglobin (expressed as oxvgen capacities) As these do not give anv indica- 
tion of the volume of whole blood m circulation, estimations of blood volume were 
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also carried out The red cells were counted in blood obtained from the ear b} 
a needle The blood used for the estimations of oxj^en capacitj was taken from 
that drawn from a femoral artery m the course of the measurements of the blood 
\olume The anahses for o'^^gen capacity were made according to a method 
described bv ^an Shke and Neill, ^ the \an Shke manometric apparatus being 
used The estimations ot the blood volume w'ere made by the vital red method 
introduced bj Keith, Rowntree and Geraghtj - 

Vital red was used m 15 per cent solution m freshb distilled w'ater Ot 
this solution, 1 cc was injected for each 5 Kg of bodi weight The standard 



Fig 4 — Graph A shows the eftect of diphtheria to\m on the bod\ weight and 
graph B the effect on the cardiac area in the dogs of group 2 C (table 3) 

was made ot one part ot die diluted 1 200, one part control plasma (that is 
plasma of the blood taken betore the injection of the die) and two parts of 0 9 
per cent sodium chloride The blood used as control was drawn from a femoral 

4 \ an Shke, D D, and Neill T kl The Determination of Gases m 

Blood and Other Solutions b\ Vacuum Extraction and Afanometnc Measure- 
ment I J Biol Cheni 61 523 1924 

5 Keith X M Rowntree L G and GeraghU, T T A :Method for the 

Determination ot Pla'^ma and Blood \'olnnie Arch Int Med 16 547 fOct ) 1915 



Table S — The Effect of Diphthci la Toxin on the’ Cat choc Aica and the Body 
Weight m the Dogs of Gtoup 2 A 





Amount of 


Weight 

Caidiie Aiea 

Per Cent 




Toxin 






Change in 







/ 





Injected 
pel I\g 



Per Cent 
of Pirst 







Time of 



Sq 

of Pirst 


Cardiac 

Dog 

Observation 

Cc 

Died 

Ivg 

Weight 

Cm 

Area Weight Area 

85 

c? 

Before injection 

0 0016S* 


700 

100 0 

27 70 

100 0 





After injection 











1 dij 



6 30 

90 0 

28 50 

102 8 





2 dnjs 



6 30 

90 0 

24 25 

87 5 





o dajs 



0 05 

86 4 

23 63 

85 3 





j dajs 



580 

82 8 

19 55 

70 5 

17 2 

29 5 



b dais 



5 62 

80 3 

20 20 

72 8 





7 dajs 



562 

80 3 

25 80 

931 





9 dajs 


Stii daj 

5 50 

78 5 

27 50 

99 2 

21 5 

08 

S6 

? 

Before injection 

0 00163 


9 77 

100 0 

35 40 

100 0 





After injection 











1 day 



9 00 

931 

29 70 

83 8 





2 dajs 



880 

900 

24 40 

689 

10 0 

31 1 



3 days 


3d d ij 

8 55 

87 5 

25 65 

72 4 

12 5 

27 6 

S7 

9 

Befoie injection 

0 00168 


iC 10 

100 0 

51 75 

100 0 





After injection 











1 daj 



15 15 

94 0 

45 40 

87 7 





2 dajs 



14 45 

89 7 

33 50 

64 7 





3 dajs 


3d daj 

13 90 

86 3 

33 35 

64 4 

13 7 

35 6 

97 

9 

Before injection 

0 00168 


16 20 

100 0 

51 65 

100 0 





After injection 











1 daj 



16 00 

98 7 

4315 

83 5 





2 dajs 



15 bO 

96 3 

38 50 

74 5 





3 dajs 


3d daj 

15 50 

95 7 

34 70 

67 2 

4 3 

32 8 

9) 

d 

Before injection 

0 OOlCS 


14 00 

100 0 

57 15 

100 0 





After injection 











1 daj 



13 40 

95 7 

50 48 

883 





2 dajs 



13 25 

94 6 

43 80 

76 6 





3 days 



13 30 

95 0 

39 75 

69 5 

50 

30 5 



4 dajs 



13 20 

94 3 

42 05 

73 5 





a days 


5tli daj 

13 20 

94 3 

40 00 

71 0 

5 7 

29 0 

102 

d 

Before injection 

0 00168 


14 00 

100 0 

52 35 

100 0 





After injection 











1 day 



13 70 

97 9 

32 75 

62 5 





2 dajs 



13 50 

96 4 

39 60 

75 6 





3 days 



13 10 

93 6 

34 80 

66 4 





4 dajs 


4tn daj 

12 30 

87 9 

31 70 

605 

121 

39 3 

103 

d 

Before injection 

0 00168 


1120 

100 0 

38 45 

100 0 





After injection 











1 daj 



10 85 

96 8 

31 50 

81 9 





2 days 



10 95 

97 7 

32 70 

80 4 





3 days 



10 75 

95 9 

35 60 

92 5 





4 diys 


4tli daj 

10 32 

92 1 

25 75 

66 9 

79 

33 1 

104 

d 

Before injection 

0 00168 


9 02 

100 0 

36 4o 

100 0 





After injection 











1 day 



8 7b 

971 

34 10 

93 5 





2 dajs 


2d daj 

8 70 

95 7 

28 40 

77 9 

4 3 

22 1 

1C5 

d 

Before injection 

0 OOIGS 


11 12 

100 0 

43 85 

100 0 





After injection 











1 daj 



10 80 

971 

30 10 

82 3 





2 dajs 



11 40 

102 5 

37 35 

S5 1 





3 days 



10 95 

98 4 

38 10 

80 5 





4 dajs 



10 92 

98 2 

34 00 

77 5 

1 8 

20 5 



5 days 


5tli daj 

10 60 

95 3 

35 70 

814 

4 7 

18 6 


rile dog moved during the inKction so that about one Inlf ins given subcutnneouslj 
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arterj , the dje was then injected into a superficial vein of that same leg, in 
trom four to five minutes, the second sample of blood was drawn from the opposite 
femoral artery The femoral artery was used for obtaining the sample because 
it IS superficial m dogs, it is easily punctured with a needle and as large a 
sample may be obtained as is necessary Stasis is thereby avoided Pressure was 
applied for a few minutes over the artery after the removal of the needle to 
prevent extravasation of blood into the tissues Potassium oxalate was used as 
an anticoagulant Hematocrit readings were made after three Epstein tubes had 
been filled, one with each specimen of blood, and centrifuged until further cen- 
trifugation did not give anj change m the packing of the cells 



Fig 5 — Graph A shows the effect of diphtheria toxin on the body w'eight, and 
graph B that on the cardiac area m the dogs of group 2 B (table 4) 

Effect of Diphtheria Toxin on the Number of Red Cells and Hemoglobin 
Five animals m group 2A that exhibited decrease in size of the heart did not 
show any change in the red blood cell count following the injection of 0 00168 
cc of diphtheria toxin per kilogram of body weight (dogs 97, 99, 102, 103 and 
105 of table 6 and fig 7) One of the dogs (no 97) did not show any change 
in the oxjgcn capacity of the blood, the other four showed a slight increase 
Of the two animals that received 0 001 cc per kilogram of body w^eight, a dose 
that was wuthout effect on the size of the heart, one (dog 101) showed a 33 per 
cent decrease in the red blood cell count with a smaller decrease of 6 per cent 
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m the owgen capacity The other animal (dog 106) did not show an}^ change 
in the red blood cell count and the capacity for oxygen Dogs 99, 102 and 103, 
which were given 0 00168 cc toxin per kilogram of body weight exhibited an 
increase m the proportion of cells to plasma, according to the hematocrit read- 
ings , dogs 97 and 105, which received the same amount of toxin per kilogram 
of body weight, and dogs 101 and 106, which received 0 001 cc per kilogram, 
did not show any deviation in the hematocrit readings The hematocrit readings 
agree with the estimations of capacity for oxygen because thej were made from 
arterial blood , in those instances in which there is a divergence of the red cell 
counts from the figures that one would expect from the oxvgen capacity and the 
hematocrit readings, it is likely that the discrepancy is due to the fact that the 
blood for the red blood cell counts was taken from the superficial vessels of the 
ear, where the concentration of cells was possibly different from the concentra- 
tion in the arterial blood 



D3ajs 12 3 Dzcys 1234 5678 


Fig 6 — Graph A shows the effect of diphtheria toxin on the cardiac area, and 
graph B the effect on the body weight in the dogs of group 2A (table 5) 

Summary There was, then, no decrease in the number of red blood cells, 
in the amount of hemoglobin or m the relative proportion of cells to plasma in 
five dogs in which there was a decrease in cardiac area One of two dogs that 
received a dose of toxin too small to affect the area of the heart, showed a 
slight decrease in the number of red blood cells and m the amount of hemoglobin 
while the other dog did not show any change These data indicate that destruc- 
tion of red blood cells was not a factor in the mechanism responsible for the 
decrease in the cardiac area 

Effect of Diphtheria Toxin on the Blood Volume Estimations of blood 
\olume w'ere made on five dogs before and after injections of diphtheria toxin 
The total blood volume of dog 101 (table 6, fig 7) w'as 1,282 cc before the 
injection of toxin, three days after the injection of toxin, it was 1,041 cc This 
dog, which had been given 0 001 cc per kilogram of bodj' w'eight and which 
showed a decrease of 18 per cent in blood volume, did not present anv significant 
change in the size of the heart Before the injection of toxin into dog 102, the blood 
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volume was 1,864 cc It was 1,739 cc three days after the injection, a decrease 
of 6 per cent (this is within the limits of error of the method) at a time when 
the cardiac area was decreased 33 per cent The estimations for dog 103 revealed 
an increase in the total blood volume of 26 per cent on the third day after the 
injection of toxin, while the cardiac area showed a decrease of 19 per cent 
There was an increase of 6 per cent in the blood volume of dog 105, while the 
area of the heart was decreased 13 per cent from that before the injection Dog 
106 showed a decrease of 12 per cent in the total blood volume accompanying a 
decrease of 11 per cent in the area of the heart 

Table 6 — The Effect of Dtphflie) ta Toxin on the Blood Volume, the Nitmbei of 
Red Blood Cells, the Hemoglobin and the Size of the Heat t in Dogs 


Henioglobm 



Hemato- 


of Oxi gen 




Amount 


crit 

Red 

Capacity 



Cardiac 


Reading, 

Cell 

per Cent 


B hole 

of Toxin 

lime of 

per Cent 

Count, 

by 

Plasma, 

Blood, 

Area, 

Injectea 

Dog Observation 

Cells 

Millions 

Volume 

Cc 

Cc 

Sq Cm 

per Kg , Cc 

97 Before injection 
Ihird day after 

416 

89 

2152 



51 65 

0 00108 

43 5 

92 

2106 



34 70 

Percentage change* 

+19 

+3 3 

+0 6 



—32 8 


99 Before injection 

43 8 

S 7 

23 59 



5715 

0 00168 

Third daj after 

55 5 

85 

28 62 



39 75 

Percentage change 

+117 

—23 

+212 



—30 5 


102 Before injection 

39 2 

101 

2106 

1,136 

1,864 

1,739 

52 35 


Third day after 

50 9 

97 

22 96 

854 

34 80 

0 0016S 

Percentage change 

+117 

—40 

+9 4 

—24 9 

—67 

—33 6 


103 Before injection 

43 3 

83 

20 98 

60S 

1,074 

38 45 


Second day after 

51 5 

83 

24 40 

658 

1,357 

32 70 

0 00168 

Percentage change 

+8 2 

00 

+16 3 

+8 2 

+26 3 

—19 6 


104 Before injection 

41 4 

77 

21 72 

057 

1,121 

36 45 


Second dav after 





28 40 

0 00168 

Percentage change 






—22 1 


105 Before injection 

373 

68 

17 01 

793 

1,265 

43 85 


Third day after 

39 0 

70 

18 40 

823 

1,349 

38 10 

0 00168 

Percentage change 

+17 

+2 9 

+81 

+3 7 

+6 6 

—13 2 


106 Before injection 

48 3 

85 

22 78 

1,032 

1,996 

39 35 


Third daj after 

49 7 

87 

2216 

871 

1,731 

34 75 

0 001 

Percentage change 

+1 4 

+2 3 

—27 

—15 6 

—12 8 

—117 


101 Before injection 

24 9 

71 

1018 

964 

1,282 

39 40 


Third day after 

23 6 

4 7 

9 57 

795 

1,041 

43 45 

0 001 

Percentage change 

—1 3 

—33 8 

—60 

—17 6 

—18 8 

+9 7 



* The positne sign indicates an increase, the negative sign a decrease 


Summary Following the injection of diphtheria toxin, one dog showed a 
decrease of blood volume and not any change in the size of the heart, two did 
not show any change in blood volume and did show decreases in the cardiac area , 
one showed an increase m blood volume and a decrease in cardiac area, and one, 
a slight decrease in blood volume accompanying a slight decrease in cardiac area 
(table 7) 

Of the four dogs showing a decrease m cardiac area, only one show'ed a 
decrease in total blood volume From these few experiments, the limits of error 
of the method of estimating blood volume being taken into consideration, the 
volume does not appear to have changed and therefore could not have been a 
factor in bringing about the decrease m cardiac size 

Effect of a Change in the Blood Volume on the Area of the Heart On 
account of the lack of relationship between the cardiac size and the blood volume 
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in these experiments, it seemed important to learn precisely what the effect on 
the size of the heart is when the blood volume is altered The following experi- 
ment was devised to show the effect of a change in blood \olume on tbe size of 
the heart A known amount of blood was taken from a dog, and the effect on 
the size of the heart was observed The blood withdrawn! from this dog 
(no 1) was transfused into another dog (no 2), and the effect of the increase m 
blood volume w'as observed Dog 116, w'eighmg 13 44 Kg, presumabh bad a 
total blood volume of approximate! j 1,200 cc After a roentgenogram of the 
heart had been taken, 500 cc of blood was removed from the left femoral arten 
The dog W'as m place on the roentgen-ray table during this procedure Roent- 
genograms were made immediately after the blood bad been w'ltbdraw'ii, at short 
intervals during that day, and then daily Counts of the red blood cells were 
made at the same time that the roentgenograms were made There was a sharp 
fall of 20 per cent (table 8, fig 8A) in the cardiac area nnmediateh after the 



— HeaiPLapeet -CU hole blood Pla^sma. • — OiC^pxciLy Red blood ceCLs coeight- 

Fig 7 — A graph show'ing the effect of diphtheria toxin on the hemoglobin 
the number of red blood cells and blood A'olume m dogs (table 6) Tbe cardiac 
areas and the bodj weights of the corresponding dogs are also plotted 

blood had been removed, and this fell further to 25 per cent m two hours and 

fortv minutes The count of the red blood cells did not show' any change until 

the da! after the bleeding, then the count w'as found to hace decreased 17 per 
cent and the follow'ing day' 30 per cent, probably' ow'ing to the dilution of the 
blood 111 the body’s attempt to restore the blood volume to normal The cardiac 
area showed a decrease of from 20 to 30 per cent for six day's it then returned 
to 88 per cent of the area first obseried, and remained at this figure for one 
month At the time of the return of the cardiac area to 88 per cent of its initial 

size, the count of the red blood cells had still further decreased indicating a 

further dilution of the blood 

The 500 cc of blood removed from dog 116 was collected under sterile pro- 
cedure Clotting was pre\ented bi the addition of 3 per cent sodium citrate to 
a final dilution of 0 3 per cent This blood was transfused into dog 115, weigh- 
ing 1196 Kg The blood of dog 115 had beforehand been cross-agglutnnted 
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against the blood of dog 116 by the rapid method of Rous and Turner Dog 
115 presumably had a blood volume of approximately 1,000 cc , by the addition 
of 500 cc of blood, the total blood volume was increased about 50 per cent 
Roentgenograms and counts of the red blood cells were made immediateh aftei 
the transfusion and at short intervals later Immediately after the transfusion 
was completed, the cardiac area increased 8 per cent (table 9, fig 8B) The 
next day it was only 2 per cent greater than it had been in the beginning Since 
the position of the dog was not changed between the taking of the first roent- 
genogram and that immediately after the transfusion, this 8 per cent increase in 
size IS significant Three daj's after the transfusion, the area had decreased to 

Table 7 — Snmviaiy of the Changes in Blood Volume with the Coi t aponding 
Changes in Caidiac Aiea in Dogs Follozviiig the Injeetion of Diphthena Toxin 


Dofc 

Cardiac Area 

Blood Voluir 

101 

>«o change 

Deeiease 

102 

Decrease 

No change 

103 

Decrease 

Increase 

101 

Dceiease 

No change 

IOC 

Deere ise 

Deere ise 


Tabif 8 — The Effect of Decieasing the Blood Volume by 500 Ce on tin Caidiac 
Aiea and the Numbei of Red Blood Cells (Dog 116) 


tVoiglit CiididcArei Red Cells 

-A .A. A 




Per Cent 


Per Cent 


Pei Cent 

Time of 


of First 


of First 


of First 

Obsen ation 

Kg 

Weight 

Sq Cm 

Area 

Millions 

Count 

Bcfoie bleeding 

IS 44 

100 0 

47 80 

100 0 

72 

100 0 

Imniediatelj ifter bkecling 
Hours after bleeding 



38 60 

80 7 



1 6 



36 20 

75 7 

08 

04 4 

20 



Cl 45 

74 1 

70 

97 2 

(.1 



42 35 

885 

69 

91 9 

21 

12 27 

91 3 

37 20 

77 8 

70 

97 2 

27 



39 60 

82 8 

60 

83 3 

Dijs after 








12 02 

89 4 

37 41 

78 3 

11 

70 8 

3 

12 40 

93 0 

'’4 00 

71 1 

5 7 

79 1 

*> 

12 71 

94 8 

39 10 

81 5 

5 0 

77 7 

G 

1211 

904 

30 70 

70 0 

o 5 

7(> o 

7 

12 71 

94 8 

39 60 

82 8 


g 

12 25 

91 1 

42 20 

882 

42 

oS 1 


91 per cent of its original size, and on the fifth day to 83 per cent The cause 
of the secondary decrease is not clear The count of the red blood cells increased 
25 per cent immediatelv after the transfusion and, with slight fluctuations, con- 
tinued to rise until the eighth daj% uhen the increase reached 42 per cent The 
amount of the urine of this dog was large during the first tw'o da^s after the 
transfusion 

Summarj It ma^ be seen, then, that a decrease m blood \olume decreased 
the size of the heart, and a corresponding increase in blood volume increased the 
size of the heart slightly That the increase in the latter case w’as not as great 
as one might ha\c expected was probabl} due to the elasticita and distensibilitv of 
the \ascular bed which can take care of the increased blood aolume without 
great dilatation of the heart 


6 Rous, P, and Turner T R A. Rapid and Simple Method ot Testing 

Donors tor Transfusion, J \ M A 64 1980 (June 12) 1915 
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Fig 8 — Graph A shows the effect of a decrease in blood volume on the 
cardiac area and the number of the red blood cells , graph B the effect of an 
increase in the volume of the blood 
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Effect of Diphtheria Toxin on the Regeneration of Red Blood Cells Although 
counts of the red blood cells and studies of the blood volume do not point to 
destruction of blood as the cause of the decrease in cardiac size, jaundice seen 
in many of the dogs suggested that it might have occurred In sections from 
some of the livers there were nests of cells ^ suggestive of foci of regenerating 
red blood cells, and, in some of these, cells resembling nucleated red blood cells 
were seen It is unusual that signs of regeneration of red blood cells should 
appear so early after the injury, and, in addition, the liver is not commonly sup- 
posed to take on the function of formation of red blood cells until considerable 
anemia is present, or until damage has been suffered by the other blood-forming 
organs The sections of the liver occasionally showed bile thrombi, but they 
were not present m the livers of all the animals exhibiting jaundice, therefore, 
this could not be the factor that caused jaundice It is possible that jaundice 
was caused by destruction of red blood cells by the toxin, indeed, the destruction 
of a small amount of blood might readily have given rise to sufficient pigment 

Table 9 — The Effect of Inci easing the Blood Volume by 500 Cc on the Caidxac 
Aiea and the Number of Red Blood Cells (Dog 115) 


Weight Oardiae Area Red Cells 

t A A 


/ 

\ / 

Per Cent 

Per Cent 

Per Cent 


Time of 


of First 


of First 


of First 

Observation 

Kg 

Weight 

Sq Cm 

Area 

Millions 

Count 

Before transfusion 

11 96 

100 0 

47 55 

100 0 

64 

100 0 

Immediately after transfusion 


5135 

107 9 



Hours after 







1 



6150 

108 3 

80 

125 0 

35 



5100 

107 2 

73 

114 0 

21 

11 75 

932 

48 63 

102 0 

75 

118 7 

27 



46 SO 

973 

78 

1218 

Dajs after 







2 

11 55 

96 5 

43 45 

91 3 

80 

125 0 

3 

11 45 

95 7 

46 68 

981 

88 

129 6 

5 

1125 

94 0 

39 35 

82 7 

81 

126 5 

6 

1125 

940 

43 30 

910 

79 

123 4 

7 

10 95 

915 

45 25 

951 



8 

10 75 

898 

40 60 

85 4 

91 

142 5 

to cause jaundice. 

although the decrease m 

the total 

number 

of red 

blood cells 


and the total blood volume was too small to be detected by the methods used 
Summary Studies of the blood did not give evidence, therefore, that blood 
destruction was the factor concerned in the decrease in size of the heart in these 
animals The presence of jaundice clinically, and of foci of cells in the micro- 
scopic sections of the organs after death which may have been regenerating red 
blood cells, however, suggests that a certain degree of blood destruction may have 
occurred 


Effect of Dtphlheua Toxin on the Capillanes — The possibility that 
diphtheria toxin is a poison to the capillaries was mentioned The toxin 
may cause dilatation of the capillaries similar to that caused by 
histamine, and the total inciease in the vascular bed so brought about 
would result m a redistribution of the blood m the body — m a sense, 
draining it away fiom the heart The heart would then become smaller, 
although the amount of blood in the circulation was the same That 
there was a change in the capillaries is suggested by the frequent occui - 
rence of ecchymoses at autops}'^ 
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Eifcct of Diphfltciia Toxin on the Stiuctwe of the Hcait Muscle — 
The gloss and inicioscopic examinations of the hearts of the dogs that 
died of intoxication with diphtheria toxin have ahead} been leported^ 
Lesions of the fibers of the heait muscle oi of the inteistitial tissues that 
could be attiibuted to the diphtheiia toxin weie not found Theiefore 
the deciease in caidiac aiea could not ha\e been due to the actual 
destiuction of muscle tissue 

Eifcct of Diphthcua Toxin on the Wcujht of the Hcait hliisclc — 
Theie lemains the possibiht} that the deciease in the size of the heait 
lesulted fiom a loss of weight by the heait muscle itself This was 
definiteh exhibited in twehe dogs 

In dogs 81, 84, 86, 87, 97, 102, 103, 105, 107, 108, 110 and 112, there \\as a 
decrease in the ratio of the combined \eiitricular weights to the body weight 
(fig 9B) in these the heart muscle must have lost weight more rapidly than 
the bodj If loss m both had proceeded at an equal pace, the ratio would have 
been undisturbed In the other eight dogs, there might hav'e been a decrease in 
heart weight, but in these the loss of w'eight b\ the body proceeded at a greater 
rate so that the ratio appeared greater than normal This, however, 

did not preclude an absolute loss of weight by the heart muscle, although relative 
to the bodv vv'eight this vv'as not apparent For this reason, the figures are mis- 
leading This objection may be obviated in the following vv'ay It inav be 
assumed that, before the injection of the toxin, the weights of the hearts were 
such that would hav'e a value approximating the average for normal dogs 

If the bodv weight observed just before the injection of the toxin is used to 
calculate the weight of the heart at the time of death is seen to have 
decreased so that m all animals, except four (dogs 82 83, 99 and 104), the heart 
did not weigh as much as it should have for a dog as large as the animals vv^ere 
before the injection There w'as a tendency for the ratio to be lowest in 

those animals in which there was the greatest decrease in cardiac size (fig 9B) 
The f ratios for all except the four dogs mentioned fell, then, below the 

average figure These four dogs, howev^er, showed large decreases m cardiac size 
and this mechanism cannot be called into play^ to explain them The decrease in 
the L/R ratio (fig 9A) in all dogs, except dog 109, showed that there w'as some 
disturbance in the heart muscle that caused the left side of the heart to lose 
w^eight more rapidly than the right side, resulting in a change in the ratio of 
the two sides The decrease m the amplitude of the R and Rs w’av'es (Stew^art') 
in the electrocardiogram also pointed to some disturbance in the muscle itself 

Snmmaiv There w^as a deciease in the latio of the combined 
ventiiculai weights to the body w’^eight, which is most easily explained 
on the basis of a deciease in the weight of the heait Paiallel with this 
deciease m the weight of the heait theie was a deciease m the size of 
the heait This relationship is still moie stiikmg and the deciease in 

7 The data from which figure 10 was constructed are contained in the first 
paper of this series ' 
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the weight of the heart can explain the decrease in size of the heait 
in all but foul instances, if the ratio is calculated fiom the weight of 
the animal just before the injection of the toxin 

B\ what mechanism, then, does the heart muscle lose n eight ^ 
Nothing m the micioscopic sections of the heait muscle indicated that 
an actual destiuction of heart muscle cells had taken place One is 
foiced to look for some other mechanism by which the heait muscle 
could lose weight Since there was not any destiuction of muscle cells, 
it IS possilde that a loss of substances, such, peihaps, as fluid and salts 



Fist 9 — Graph 4 shows the grouping of the L/R ratios in dogs suffering from 
diphtheria intoxication with reference to the average L/R ratio in normal dogs 
ihe height of tie solid column represents the L/R ratio Graph B shows the 
association betw een the change in the — ratio and the decrease m cardiac area 
111 dogs suffering from diphtheria intoxication The total height of the left hand 
column represents the ratio when the weight of the dog at autopsj is used m 

calcul iting the ratio 1 he height of the solid column represents this ratio w hen 
the weight of the dog before the injection of diphtheria toxin is used in calculating 
this ratio The height of the diagonalh ruled area represents the decrease m 
card ac area 

might account foi the decrease in its weight and foi the deciease m its 
Mze \\ bethel a change such as this actualh occuried I cannot sat , 
I am without etidence on this point 
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COMMENT 

Following the injection of 0 00168 cc oi moie diphtheria toxin pei 
kilogram of body weight into dogs, the cardiac aiea in the dogs, as 
measured in roentgenograms, deci eased appreciably It was found that 
0 00135 cc of toxin pei kilogiam of body weight caused a similai 
change, but that 0 001 cc per kilogiam did not Theie was approxi- 
mately the same deciease in body weight in all the dogs, an observation 
that precluded the possibility that the decrease m caidiac size was due 
to the deciease in body weight Moreovei, in dogs that had fasted for 
from thiee to foui days, and m which theie was a loss of bod}" weight 
comparable to the loss of weight following diphtheiia intoxication, 
tliere was no change in the size of the heart This indicated that the 
decrease in cardiac size was due to the toxin Counts of the led blood 
cells and estimations of the hemoglobin did not show CMdence of 
maiked destiuction of blood In these dogs, there was no consistent 
change in the total blood volume In this connection, expeiiments 
showed that changes in blood volume aie reflected in alteiations in the 
size of the heart, in the following manner A deciease in blood ^olume 
IS accompanied by a decrease in the size of the heart and an inciease in 
blood volume by a small mciease in the size of the heait The possi- 
bility that diphtheria toxin injures the capillaries was mentioned A 
study of the ratios, howevei, pointed to the conclusion that theie 

was a loss of weight by the heart muscle which could account foi a 
part of, if not foi all, the decrease in the size of the heart This mechan- 
ism failed to explain the phenomenon m foui instances Histologic studi 
of the muscle of the heart did not reveal an actual destruction of the 
cells of this muscle to account foi the decrease in weight Theie is a 
possibility that the latter was due to a disturbance in some mechanism 
involved m the maintenance of the watei balance of the heart muscle 
cells It may be that the decrease in the weight of the heait is not the 
only factoi causing the decrease in size of the heait, the othei possibili- 
ties mentioned may also plaj" a role Whatevei the mechanism, it must 
take place rapidly, for the decrease in cardiac size was always well devel- 
oped within twenty-four houis and was often at a maximum at that 
time 

CONCLUSION 

The injection of diphtheria toxin into a dog in a sufficiently large 
dose IS followed by a deciease in the size of the heart Analysis of the 
factors that may be involved in this alteiation indicates that it is due to 
loss of weight by the heart, although other factoi s possibly play a part 



THE RETICULO-ENDOTHELIAL SYSTEM IN THE 
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The impoitance of the reticulo-endothehal system as a mechanism 
of defense in infectious diseases is generally lecogmzed, although there 
are differences of opinion as to the functions and modes of action of 
the individual cells The significant fact is that the body is noimally 
equipped with a system of mobile cells of mesodeimal origin which 
lespond to infectious agents by pioliferation, by migration and by 
difteientiation into more active foims Maximow,’^ in his lecent 
review, has discussed the most commonly accepted views as to the role 
of the mesenchymal reactions in the general mechanism of defense The 
studies of Metchnikoff ^ on the compaiative pathology of inflammation 
fuinish a biologic background in the conception that, in the simpler 
torms of animal life, the ameboid mesodeimal cells are the active agents 
of mtiacellulai digestion After the differentiation of the entoderm, 
this function assumes a less piominent role, but persists and may become 
active m time of stress Metchnikoff also believed that the antibodies, 
although of secondaiy importance in immunity, were formed by these 
mesodeimal cells, but merely as a consequence of then propel ty of 
phagocytosis and inti acellular digestion 

These views of Metchnikoff did not attain general acceptance for 
many years, although various woikers contributed facts of impoitance 
legarding the activities of these cells in individual organs, such as the 
livei and the spleen Moiphologic studies with the so-called vital stain- 
ing methods giadually led to the conception of a system of such phago- 
c\tic cells, and since Aschoff^ and LandaiU gave the name of 

Submitted for publication, Jan 5 1929 

^ From the Department of Pathology and the Otho S A Sprague Memorial 
Institute, the University of Chicago 

1 Maximow, A A The Morphology of the Mesenchymal Reactions, Arch 
Path 4 557 (Oct ) 1927 

2 Metchnikoff, E Leqons sur la pathologic comparee de I’lnflammation, 
Pans, jMasson & Cie, 1892 

3 Aschoff, Ludwig Das reticulo-endotheliale System, Ergebn d inn Med 
u Kmderh 26 1, 1924 

4 Landau, 1\I Ber d Naturforsch Gesellsch zu Freidburg, 1913, vol 20, 
cited bi A.schoff (footnote 3) 
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leticulo-endothehal SAStem to this aggiegation of cells inteiest has been 
intensified in the actnities of the s}stem as a whole PreMOush, the 
suggestion had been made that these cells, particulai ly in the spleen and 
the h\ei, Aveie the actne agents in the noimal destruction and digestion 
ot ei } thi ocytes, and Kyes '■ named them hemophages with that idea in 
mind Motohashi •' later showed that in the labbit this function is per- 
toimed mainly in the spleen, to be assumed by the Kupfifei cells of the 
Inei and the maciophages of the bone maiiow aftei the spleen is 
iemo\ed It is piobable that the phagoc3tosis of bacteiia is mereb a 
tuithei adaptation of this geneial function of ingestion of paiticulate 
mattei of Aaiious kinds 

In the piesent paper, Ave shall considei the leticulo-endothehal SAStem 
as consisting in geneial, of all of the mesodeimal cells of the bod} A\diich 
aie oi ma} become endoAA^ed AAUth the propel ty of jjhagocA tosis to a high 
degree Although these cells are concentrated to the most maiked 
extent in the spleen liA'^ei, bone maiiow' omentum, lymph nodes and 
lungs, the} aie piobably chstiibuted thioughout all the connectne tissues 
of the hod} As i\IaximoA\ has shoAA'ii the impoitance of the lymphocyte 
as a potential maciophage the entne Ivmphatic system should be con- 
sidei ed as the biologic foundation of tbe leticulo-endothehal SAStein 

Of all the indiAidual oigans of this system, the spleen lanks fiist 
in mammals, as the oigan i idlest in histiocytes But CAen here 
theie appeal to he differences betAA'een species as to the lelatne amount 
of reticulo-endothehal tissue in the spleen Krumbhaai ' has lecenth 
stated that the latio of the AA^eight of the spleen to that of the bod} indi- 
cates that the spleen is relatnely of more significance in man the dog 
and the rat of less m the monkey and gumea-pig and of least in the 
cat and rabbit (fig 1) It is suggestne that most of the eaihei Ai'Oik 
on the effects of splenectoni} on the pioduction of antibodies AA'as done 
AAuth rabbits and guinea-pigs animals in AAdiich the spleen quantitatiA^eh 
is of least significance The conflicting lesults may AA^ell be explained 
in part by this It AAmuld appeal that in the stud} of the relatne 
impoitance of the histioc}tic functions of the spleen, the dog and the 
lat are bettei for use in expeiiments than aie the monkey the guinea-pig 
and the labbit As a mattei of fact the most conAincmg expeiiments as 
to the idle of the spleen in the production of antibodies and in 
lesistance to infection hace been peifoiined A\ath the dog and the lat 

5 K>es, Preston Internat Monatsclir f A.nat u Physiol 31 543, 1914 

6 ^Motohashi, Shin/o The Effect of Sp]enectom\ on the Production of 
Antibodies J M Research 43 473 1922 

7 Krumbhaar, E B Functions of the Spleen (Afj stern Plenum Organon) 
Galen Pin siol Re\ 6 160, 1926 
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(Barclach,® Hektoen,'’ Luckhaidt and Becht/‘’ Alonis and Bullock, “ 
Kiitschewski and Rubinstein,^- Lauda’ et al) Foi example, Luck- 
hardt and Becht found that splenectomized dogs did not pioduce 
hemolysins, hemagglutinins oi hemopsomns as rapidly noi m as high 
concentration as noimal dogs, and Hektoen, using lats, found the pio- 
duction of hemotysin markedly loweied aftei splenectom} Baidach, m 
his woik on anthiax, found that splenectomy in dogs led to a sig- 
nificantly highei fatality late than was the case with noimal animals 
Moms and Bullock obseived that the fatality late in a laige senes of 


Cat, 0 05jJ, (Krumbhaar) 

Rabbit, 0 ORf,, (Krumbhaar) 

Guinea Pig, 0 13^, (Krumbhaar) 

Monkey, 0 13^, (Arumbhaar) 

Dog, 0 25/, (Krumbhaar) 

Wistar Rats, Normal, 0 26/, (Cannon, Donaldson) 




Bartonella Rats, 0 74/, (Cannon). 
Man, Normal, 0 25/, (Krumbhaar) 


Man, with splenomegaly, 0 75/ 
(Spleen wt — 525gms in a 
70kg human.) 


Fig 1 — Tile relative ratios of tlie eight of the spleen to tliat of tlie bodi in 
\anous species, with comparison of the ratio for normal rats with that for 
Bartonella-infected rats and of the ratio for normal man with that of man with 
splenomegah 


8 Bardach, J Recherches sur le role de la rate dans les maladies infec- 
tieuses, Ann de 1 Inst Pasteur 3 577, 1889 

9 Hektoen, Ludiig Further Observations of the Effects of Roentgeni/ation 
and Splenectomy on Antibodv Formation, J Infect Dis 27 23, 1920 

10 Luckhardt, \ B , and Becht, F C The Relation of the Spleen to the 
1 ixation of \ntigens and the Production of Immune Bodies, Am J Physiol 
28 257, 1911 

11 Morris D H and Bullock F D The Importance of the Spleen in 
Resistance to Infection Ann Surg 70 513, 1919 

12 Kritscheyy ski, J L, and Rubinstein P L Immunity m Relapsing Feyer 
1 The Influence of the Reticulo-Endothehal System, Ztschr f Immunit itsforsch 
u e\p(.r Iherap 51 27, 1927 

13 Lauda E Ueher die hei Ratten nach Entmibung aiiftretcnden schyycrcn 
aiiamischcn Zustaiule Perniciose Anamie der Ratten,’ Virchoyy's Arch f puh 
knat 258 529 1925 
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splenectomized lats exposed to chance infection with so-called rat plague 
was much greater than with oi chidectomized animals kept under similar 
conditions These lesults indicate that in the case of animals m which 
there is a comparatively large amount of reticulo-endothelial tissue in 
the spleen, the lemoval of this oigan leads to decreased production of 
antibodies and to dea eased resistance to certain bacteiial infections 

The demonstration that paiticulate matter and certain colloidal sub- 
stances aie selectively lemoved from the ciiculation led to the idea of 
satuiating oi “blocking” the cells of the histiocytic system, thereby 
reducing to a minimum then fuither poweis of phagocytosis and of 
production of antibodies Numerous attempts to produce this condition 
have been made, using paiticularly india ink and tiypan blue, but here 
again the results have been extremely variable In some instances, this 
vai lability has undoubtedly been due to an insufficient amount of the 
material injected, in others, to a failuie to maintain the satin ation dur- 
ing the peiiod of observation The positive results of Murata,^^ Gay and 
Clark,^° Stewart and Parkei,^® Bieling and Isaac,’^’’ Siegmund and 
otheis, howeier, point stiongly to the conclusion that a blockade under 
proper conditions mateiially depresses the pioduction of antibodies 

THE PART PLAYED BY THE SPLEEN IN THE DEFENSE MECHANISM 
or THE RETICULO-ENDOTHELIAL SYSTEM 

Moie lecently, the method has been applied, paiticulaily in conjunc- 
tion with splenectomy, to animals infected with vaiious oiganisms 
Thus, Kiitschewski and Rubinstein^- found that, whereas the fatality 
late in noinial mice infected with Spvoncma diitfom is 3 82 pei 
cent, in mice splenectomized three days aftei the infection the late is 
82 15 pel cent, and in splenectomized mice into which a solution of 
iron sacchaiate has been injected to blockade the remainder of the 
reticulo-endothelial system, the death rate is 90 47 per cent The 

14 Murata, M , quoted by Aschoff Lectures on Pathology, New York, Paul 
B Hoeber, 1924, p 28 

15 Gay, F P , and Clark, A R The Reticulo-Endothehal System m Relation 
to Antibody Formation, Proc Soc Exper Biol & Med 22 1, 1924, also J A 
M A 83 1296 (Oct 25) 1924 

16 Stevart, F W, and Parker, Frederick, Jr So-Called “Endothelial 
Blockade” with Collargol An Immunologic and Histologic Study, Am J Path 
2 381, 1926 

17 Bieling, R , and Isaac, S Experimentelle Untersucliungen uber intravitale 
Hamoljse IV Die Bedeutung des Reticulo-Endothels, Ztschr f d ges exper 
Med 28 180, 1922 

18 Siegmund, H Speicherung durch Reticuloendothelien, cellulare Reaktion 
und Immunitat Klin Wchnschr 1 2566, 1922 
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apparent lack of the formation of antibodies in relapsing fevei in mice 
after blockade and splenectomy was demonstrated by Jungeblut 

In view of these facts, the so-called Bmtonella infection of rats 
offers an unusual opportunity to study the functions of the leticulo- 
endothehal system as a whole by blockade methods, and in part, by 
splenectomy Furthermore, the remarkable latency of this infection 
ensures the utilization of an animal naturally infected 

Observations on the Effect of Splenectomy m Bartonella-Infected 
Rats — The disease due to Bartonella rriuris was first desciibed by 
Lauda as the infectious anemia of rats, occurring only after the 
removal of the spleen In our laboratory, splenectomy in a large series 
of infected rats has invariably led to a rapidly developing anemia, usually 
within from five to nine days, which is frequently accompanied by 
hemoglobinuria Coincidently, the small coccobacillary bodies known as 
Bar'toriella organisms are to be seen on the erythrocytes aftei the stain- 
ing with Giemsa stain The surprising feature is that animals with this 
so-called Bartonella infection appear healthy, and the disease flaies up 
onl} after removal of the spleen Removal of one or both supra- 
renal glands, one or both testes, the thyroid gland, the omentum, or both 
cerebrums of the brain does not have this effect , m these same animals, 
splenectomy is followed by the development of the typical anemia 
Removal of from one third to one half of the spleen does not have any 
effect, removal of two thirds of the organ sometimes is followed 
by a milder grade of anemia When the pedicle of the spleen is ligated 
and the organ excised and placed in the general peritoneal caMty, the 
anemia develops as with splenectomy, indicating the necessity of an 
intact blood supply to keep the virus under control 

Observations on the Size of the Spleen and Its Histologic Chaiactei 
m Bai tonella-Infected Rats — A fact of great significance is the size of 
the spleen in infected animals as compared with normal, uninfected ones 
Wa weighed the spleen at operation in eighty-eight rats infected with 
the Bar tonella virus The average ratio of the weight of the spleen to 
that of the body for these was 0 74 per cent As shown in figure 1, this 
corresponds to a spleen weighing 525 Gm m a human being weighing 
70 Kg In contiast with these figures, we have the average found by 
Donaldson foi eighty-seven normal rats 0 26 per cent Oui figures 
for thiit}-four splenectomized Wistar rats, ranging in age from 3 weeks 

19 Jungeblut, C W Ueber die Beziehungen zwischen retikuloendothelialen 
S 3 stem und chemo-therapeutischer Wirkung, Ztschr f Hyg u Infectionskrankh 
107 357 1927 

20 Cannon, P R , Taliaferro, William, and Dragstedt, L R Anemia Fol- 
lowing Splenectom\ m White Rats, Proc Soc E\per Eiol & kled 25 359, 1928 

21 Donaldson, IT H The Rat Data and Reference Tables IMemoirs of 
the Wistar Institute of Anatom 3 and Biolog\, no 6, Philadelphia, 1924 
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to 18 months, give an aveiage of 025 pei cent llie difleience between 
the ratios ot the weight of the spleen to that of the body m Baitonclla- 
infected lats and noimal, uninfected AVistai lats is so sti iking that ne 
feel that it is fiequentl) possible to deteimine by this featuie alone 
whethei oi not the animal has had the Bm tom lla infection 

Histologicall} , we find indubitable evidence of the leactive tendency 
of the leticulo-endothelium of the spleen m the piesence of the 
BaitoncUa viius Spleens fiom noimal, uninfected Wistai stiain lats 



Fig 2 — Photomicrograph (X 170) of a splenic follicle in a noimal rat Note 
the compact collection of lymphocites with a reiatneh narrow marginal zone 

ate small and film, the splenic follicles aie compact, composed inainh 
of hmphocctes with only model ate evidence of hypeiplasia of the 
centeis ot the follicles, and the} hate a lelatnely naiiow maigmal zone 
On the othei hand spleens taken at opeiation fiom Bai ioiiclla-miected 
animals are laige and flesh} mici oscopicalh the splenic follicles aie 
laige nith maiked etidence of actnit} in the centeis, as shown bi 
numeious mitotic figuies and are sui rounded In a bioad marginal zone 
also containing man} mitotic figuies and In pei chiomatic nuclei 
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The pictme is that of distinct h) pei activit) and even hypeiplasia ot 
the leticulo-eiidothelial elements (fi^s 2, 3 and 4) 

Theie can be little question, theiefore. that the spleen acts in some 
mannei to keep the Bartonella viius imdei contiol as a latent infection 
^^'hen this mhibitne influence is removed, the viius appaiently de^elops 
lapidly with the concomitant acute anemia It is conceivable that the 
spleen, as an important pait of the leticulo-endothehal system, ma} 
exert its controlling effect eithei b} phagocytosis of the Baitonclla viius 
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Fig 3 — Photomicrograph (X 170) of a splenic follicle of a Bartonella- 
infected rat of the same age as the one shown m hgure 2 Note the enlarged 
follicle with a prominent germinal center and a broad marginal /one 


at a constant late oi b} the foimation of antibodies of some type which 
lestiain the detelopment of or destioy the oigamsms oi by both these 
piocesses In any case, when the balance is distuibed between the offen- 
sive poueis of the oigamsms and the defensive mechanisms of the host, 
the infection flaies up and the anemia lesults It is evident, then, that 
the “factor of safety” in the lesistance to this infection lesides m the 
spleen, equalling appi oximately two thuds of this oigan, the lemoAal of 
this factoi allows the disease to piogiess 
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EXPERIMENTS IN BLOCKADING THE RECTICULO-ENDOTHELIAL SYSTEM 
OF SPLENECTOMIZED AND NONSPLENECTOMIZED RATS 
INFECTED WITH BARTONELLA MURIS 

If the latency of this infection is the result of the defensive activities 
of the 1 eticulo-endothelial S3^stem, a satin ation of the cells of this system 
with paiticulate matter to as high a degiee as possible should enable the 
Baitonella viius to gam the ascendancy with a lesultmg anemia and the 
reappeaiance of Baitonella bodies on the eiythrocytes Furthei- 



Fig 4 — Photomicrograph (X 650) of the germinal center of the splenic fol- 
licles shown in figure 3 Numerous mitotic figures and hyperchromatic nuclei 
ma}^ be seen 

more, splenectomized animals that have lecoveied fiom the anemia 
should nevertheless have a lowei factor of safety and thus should sufter 
a relapse aftei a blockading of the lemaining elements of the histiocytic 
system 

Method — With that thought in mind, Higgin’s india ink was prepared as a 
4 per cent suspension in 085 per cent sodium chloride solution, filtered two or 
three times through no 595 filter paper (Schleicher and Schull) and autoclaved 
This i\as then injected intrapentoneally, in 10 cc amounts, at daily intervals, into 
three splenectomized Bai tonclla infected rats and three rats of the Wistar strain 
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All had been splenectomized from one to two months previously, the former 
having had the tvpical infectious anemia and having returned to an approximately 
normal condition so far as the blood picture was concerned 

Series 1, Using S plencctomized Rats — The injection of a total of 
80 cc of the India ink led, in the case of Bai ionella-initcted lats, nos 
HIT, 112T and 130T, to a maiked diop in the hemoglobin con- 
comitantly with the leappeaiance of countless Bartonella bodies on the 
eiythrocytes at the height of the anemia The injection of the india ink 
into the splenectomized animals of the Wistai stiain (nos 136T, 140W 
and 141AV) did not hate this effect, there being only a slight diop in 
hemoglobin values, although a laigei total amount of ink was injected 
Figure 5 illustiates the couise of events in this senes, and table 1 gives 
the amount of ink injected pei giam of body weight foi each animal 
The moving aveiage method has been used in figures 5, 6 and 7 


Tabli 1 — Remits of Blocladmg the Rcticulo-Endothchuiii System of Sflencc- 

toimzed Bai tonella-Infected Rats 


Rats 

Amount of InV Injected, 
m Cc of 1% Suspension, 
per Gm Body Weight 

Effect 

lllTl 

(0 27 

Anemia 

ISOTj-Bnrtonell'i infected rats 

l0 51 

Anemn 

IIM'J 

(0 21 

Anemn 

136T1 

ri OG 

Ko anemia 

140TI-NorimI controls 


No anemia 

141TJ 

1.0 97 

No anemia 


Giemsa stains showed the blood pictuie in the uninfected animals to 
be essentially noimal throughout the period of obseivation 

The experiments of Nagao " and Buckner, using injections of 
India ink, showed that this material is taken up to a marked degiee by 
the histiocytes of the i eticulo-endothelial system Piesumably, in 
series 1, the phagocytosis of the ink particles by these cells so depressed 
their activities toward the Bai tonella infection that a relapse occui red , 
at least, the blood pictuie was of the same type as that following 
splenectomy in these animals 

Senes 2, Using Nonsplenectoimsed Rats — We next lepeated the 
experiment, using four infected lats (nos 105T, 106T, 108T and 109T) 
the spleens of which had not been removed The daily mtiapeiitoneal 
injection, in 10 cc amounts, of a 4 per cent suspension of india ink had 
only a slight effect, even after prolonged treatment In lat 105T, theie 
ivas a decline in hemoglobin from an initial value of 12 5 Gm per hun- 

22 Nagao, K The Fate of India Ink Injected into the Blood I General 
Observations, J Infect Dis 27 527, 1920 

23 Bnckner, R M The Role of the Capillaries and Their Endothelium in 
the Distribution of Colloidal Carbon by the Blood Stream, Bull Johns Hopkins 
Hosp 40 90, 1927 
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died cubic ceiitimeteis of blood to 7 9 Gm , togethei with a few sus- 
picious looking Baitonclla bodies on the ei}thioc}tes The continuance 
of the injections until 240 cc of the ink suspension had been injected 
did not cause the hemoglobin to go any low^ei Similai lesults were 
obtained with lat 106T Aftei 170 cc of ink had been injected intia- 
peiitonealh the hemoglobin value had fallen fiom 13 5 Gm per hunched 
cubic centimeteis of blood to 7 9 Gm and theie was maiked polychio- 
matophiha anisocytosis and an occasional noimoblast in the blood smeai 
At no time, howevei, weie definite bartonellas seen 

These lesults suggested that in oidei to get a “functional paialysis” 
of the leticulo-enclothelial cells, one must satin ate them to a maximal 
degiee in a minimum of time in ordei to piecent piolifeiatne actnities 
of the histiocytes fiom inteifenng wuth the couise of events With this 
end m view', lats 108T and 109T weie given injections inti apei itonealh 



Fig 5 — 1 he straight line represents splenectomizecl Wistar rats , the broken 
line, Bartonella-infected rats The graphs show the hemoglobin curves for three 
splenectomizecl Bartonella-infected rats that were given daih injections of a 
4 per cent suspension of Higgin’s india ink in 0 85 per cent sodium chloride solu- 
tion Injections were begun on the first dav and were discontinued on the davs 
indicated bj the arrows 

of 60 CC ot a 4 pet cent suspension of india ink m sodium chloiide 
solution, in 10 cc amounts twnce dail>, followed by daily intiavenous 
injections of fiom 5 to 6 cc of the suspension of ink, foi eleven davs 
Duiing this peiiod, the hemoglobin of rat 108T fell fiom 13 5 Gm pei 
hunched cubic centimeters of blood to 5 2 Gm , with a rapidly increasing 
polychiomatophiha and amsocjtosis At the low'-ei leading, noimoblasts 
appealed but definite bartonellas w^eie not seen The hemoglobin con- 
tent of lat 109 T chopped from 15 1 Gm per hundied cubic centimeteis 
of blood to 7 6 Gm but here again definite bartonellas weie not seen 
Figuie 6 shows the hemoglobin trend foi these animals and table 2 gives 
the amount of the suspension of ink injected pei giam of boclv weight 
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It IS intei esting that the anemia was moi e mai ked m the animals get- 
ting the mtia^enons injections, although much less of the suspension of 
ink per giam of bod) weight was injected 

Senes 3, zvitli Maximal Saluiafioii of Retunlo-Eudothehal Systems 
of Baitoiiella-Infected Rat<; in Minimal lime — The lesults of senes 2 
indicated cleaily that an eftectue blockade of the histioc}tic s}stem 
demands maximal satin ation m minimal time Pieiious woikeis found 
that small amounts of injected mateiial may stimulate lathei than 
depiess the activities of these cells Fuitheimoie, theie is ecidence that 
undei this stimulation, an actual hypeiplasia of the leticulo-endothelial 
s}stem occuis If the histiocctes seciete a substance that lestiains the 


Tablf 2— Results of Pioloiiqcd Injcilton of India Ink into \ onsflcncctoiniscd 
Bat toncUa-Inficicd Rati Conipated zvtih Rczultz of Maximal Satin atwn 

in Minimal Tinu 


Rat 

Vmount ol Ink Injected, m Ce of 4% 
Suspension, per Gm Body Weitlit 

Bflect 

1051’ 

1 14 (prolonged period) 

Model ate inemn 

106T 

1 44 (prolonged period) 

Moderate anerai i 

ICSl 

OSO (ininiiniil peiiod) 

Model ate aneiiii i 

ICOl 

0 75 (minimal period) 

Moder ite anemia 


rABii 3 — Results of Satin ating 
Infected Rats with 

the Riticulo-Endothclial Svstiim of Batfoiiclla- 
Inti az'enoiis Injections of India Ink 

R It 

Amount of Ink Injeeted, 
in Ct of S% .Suspension, 
per Gm Bodt Weight Tflect 

102 (noiiml eontiol) 

0 68 Ko inemi i 

132 

0 61 Moderate ineinia 

161 

0 6") M irked anemia 

164 

0 69 Marked anemia 


development of the activities of the Baitonella vnus, it is imperative 
that these cells shall be completel} saturated and kept m a state appioach- 
ing saturation 

Therefoie, an 8 pei cent suspension of Higgm s india ink m 0 85 pei 
cent sodium chloiide solution was piepared as outlined heretofore 
Three Bai lonella-miected rats, nos 132, 163 and 184, were given injec- 
tions intiavenously, twice daily, of fiom 5 to 6 cc of the suspension of 
ink At the same time Wistar stiain lat 162 was similarly tieated as a 
control Figure 7 shows the hemoglobin cun es and table 3 the amount 
of ink injected per gram of body weight 

The most significant featuie in this senes was the demonsti ation of 
the lelatueh enoimous amount of the suspension of ink necessarc to 
cause the seveie anemia to appeal It is ecident, then, that adequate 
blockade of the leticulo-endothehal scstem lequiies the mtensne intia- 
lenous and intiapeiitoneal injection of laige amounts of the blockadino- 




Fig 7 — The straight line represents normal Wistar rats , the broken line, 
Bartonella-infected rats The graphs show the hemoglobin curves for one normal 
Wistar rat and three Bartonella-infected rats that twice daily were given injec- 
tions of an 8 per cent suspension of Higgins’ india ink in 085 per cent sodium 
chloride solution Injections were begun the first daj, and were discontinued on 
the dav indicated bj the arrows 
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material over a peiiod of several days, in oui senes it took at least two 
weeks 

COMMENT 

The spleen has long been considered a niystei ions organ , yet accumu- 
lating evidence consistently indicates its impoitance in the defensive 
struggle against bacterial agents The splenic swelling in many of the 
acute and chionic diseases of bacterial and piotozoan origin confirms 
this This enlaigement was thought by Goldzieher to be due to an 
actual hypeiplasia of the reticulo-endothehal elements of the spleen, 
being especially evident in typhoid fever, acute sepsis and malaiia He 
interpreted this as a defensive reaction of a purposive nature 

The statement has been frequently made, even in recent literature, 
that the spleen is not essential to life The significant question is Is 
the spleen essential to life when the host is subjected to undue hazards 7 
In other words, does not this organ represent a large “factor of safety” 
which, under abnormal conditions, may be the determining factor in 
resistance to infection^ At such a time, splenectomy may decide the 
contest in favor of the infecting organism This point has been par- 
ticular!} stressed by Morns and Bullock and by Kikuth The recent 
review of splenectomies at the Mayo Clinic^® indicates the same prob- 
ability in conditions of acute infection 

Of wider biologic significance, however, is the role of the leticulo- 
endothelial system as a whole, of which the spleen is only a part It 
would appear m view of the studies of Gay and his students that the 
cells of this system are of more importance in streptococcus infections 
than was formerly believed to be the case Without necessarily 
minimizing the value of the microphage as a cell of defense, the 
macrophage now assumes more significance 

The function of phagocytosis, possesssed to a marked degree by the 
histiocytes, led to the attempts to “blockade” this system which have 
given such variable results It is of interest that Bardach,® as early as 
1889, injected a suspension of wood charcoal into dogs and then, later, 
anthrax bacilli, and found that the animals all succumbed to the infec- 
tion m spite of the marked insusceptibility of the dog to anthrax 
Although the more recent attempts to influence the production of anti- 
bodies have been relatively inconclusive, it must be remembered that 
there is a Aast difference in the modes of procedure For instance, it 

24 Goldzieher, M A The Structure of Infectious Splenic Swelling, Arch 
Path 3 42 (Jan ) 1927 

25 Kikuth, Walter Studien 7ur Bedeutung der Milz als Abwehrorgan bei 
Infektionskrankheiten, Khn Wchnschr 6 406, 1927 

26 Mayo, W J A Review of 500 Splenectomies with Special Reference to 
Mortality and End Results, Ann Surg 88 409, 1928 

27 Gay, F P , and Morrison, L F Studies in Streptococcus Infection and 
Immunity V ClasmatocA tes and Resistance to Streptococcus Infection J 
Infect Dis 33 358, 1923 
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cannot be meiely assumed that the system is “lilocked” , histologic 
examinations must be made in oidei to piove it The injections should 
lie made intiavenously, foi, as we have found, dail} inti aperitoneal injec- 
tions of lelatuely enoimous amounts of a suspension of india ink o\ei a 
peiiod of thiity da)'^s may result in but minimal quantities of ink in the 
bone-maiiow It is piobable that these mtiajDeiitoneal injections soon 
lead to a jDiolifeiation of the j^eiitoneal mesothelium, so that little of the 
ink injected latei is absoibed This mat explain why, after such injections 
into the Bm foncUa-iniected animals, the maximal anemia appeared 
within a few days, followed by a giadual nnproAement in spite of the 
continued daily injections of the suspension of ink 

These obsei a ations may be of significance in connection with some 
othei conditions in which theie is evidence of hyjieractn itv and hypet- 
plasia of the spleen Foi instance, splenectomy in pernicious anemia 
was suggested li}”^ Epj>ingei on the hypothesis that theie is a “hyper- 
splenism of unknown cause It is inoie piobable howevei that in 
most of the infections and anemias m which the spleen is enlaiged this 
enlaigement is secondai} lathei than piimaiv In the piesent instance 
we have phvsiologic and moiphologic evidence that tlie hyperactiv itv 
and h>peiplasia of the leticulo-endothelial elements of the spleen are 
compensatory mechanisms of defense, the splenomegaly thus being the 
consequence rathei than the cause Remov'al of this mechanism allows 
the vmus to develop lelativ^elv without lestiaint and the infectious 
anemia lesults 

SUMVrARY AND CONCLUSIONS 

The removal of the spleen in albino lats infected with the vnus of 
so-called Boitonclla iiiui is leads to the develojiment of an acute anemia, 
the infectious anemia of lats 

The removal of such other oigans as the sujnaienal glands the testes, 
the omentum, the thyroid gland oi the ceiebrums does not hav^e this 
effect In these same animals, the latei lemoval of the spleen causes 
the anemia to appeal 

The enlaiged spleens in such animals aie the lesult of h}peiactivntv 
and hypeiplasia of the i eticulo-endothelial elements, this being a com- 
pensatoi) mechanism of defense 

Adequate blockade of the entne leticulo-endothelial system with india 
ink in Bai fonella-miected lats is followed by the dev^elopment of an 
anemia of the same tv'pe as that following splenectomy 

The reticnlo-endothehal svstein in general, and the sjileen in par- 
ticulai restiain the dev^elopment of the BaitoncUa vnus and establish 
the latency of the infection, mteifeience vvnth this system, eithei by 
ablation oi bv' satin ation of the phagocytic cells with paiticulate inattei, 
allovv^s the vnus to dev^elop undulv’’ with the resultant infectious anemia 

The “factoi of safety” in this defensiv^e mechanism is in the spleen , 
the lemoval of this factoi is follow^ed by a recurrence of the infection 
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ILRTIIER IKNCSriG-MIOX 01' A CA.SC 01' SPLENIC UKOPIU WITH 
CALCIC M CND IRON INCRUSTATIONS ( NODULAR 
SPLENIC AEROPIIY) 

G A BENNETT, MD 

LOS TON 

In a lecent publication'^ I lepoited obseivations, fiom the neciopsy 
mateiial of a negiess, aged 20, on an tiniisua] spleen which neighed 
10 Gm and which showed micioscopically the piesence of calcium and 
non incrustations in the walls of blood vessels and in the fibious and 
elastic tissues ot the tiabeculae No relationship between the atiophic 
spleen and the patient’s acute illness seemed wan anted though hei 
death dining the engoigement stage of a bilateial lobai jineumonia 
seemed most unusual The following conclusions weie cliawn m com- 
menting on the possibilities m the pievious repoit “It seems that 
because of the non in isolated fibers and in aieas of consideiable size 
without the piesence of calcium the non was of primaiy impoitance It 
also seems that theie was some etiologic factor eithei in hemoiihage oi 
in necrosis, oi possibly in both, to cause the deposition of such a laige 
amount of non “ 

My attention has since been called to the possilnhty that the entiie 
splenic condition might have been explained on the basis of sickle cell 
anemia - Foi this reason the neci opsy matei lal and the clinical i ecoi d wei e 
leexamined Examination of the blood cluiing life showed a hemoglobin 
\alue of 65 per cent (Tallqvist) , led cells 3,040,000 and white cells 
3(S.OOO pel cubic miliimetei The stained smeai show^ed vaiiation in size 
and shape wnth some iiolvchiomalophilia and fiagmentation of the led 
cells Theie were foui leticulated cells seen The diffeiential count 
ivas polymoiphonucleais, 87 per cent, large mononuclears, 7 pei cent, 
hmphocytes 5 pei cent, and basophils, 1 per cent Smeai piepaiations 
made fiom intiaiasculai blood clots of tissues fixed m 10 per cent 

Submitted for publication, March 28, 1929 

From the Department of Pathology of the Peter Bent Brigham Hospital 
and Harvard Medical School 

1 Bennett, G A Splenic Atrophy with Calcium and Iron Incrustations 
(Nodular Splenic Atrophv), Arch Path 7 71 (Jan) 1929 

2 Bernhard Steinberg M D , Toledo, Ohio, and G S Graham M D , 
Birmingham Ala 
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foimaldehyde levealed nearly 100 pei cent sickle cells (fig 1), while 
similarly piepaied and tieated smears fiom contiol cases showed led 
blood cells of noimal contoiii (fig 2) Giaham^ and later Hahn and 
Gilhspie ^ obseived that sickle cell distortion could be seen m sections of 
formaldehyde haidened tissues from affected subjects, wheieas the led 
blood cells wei e not sickled m tissues fixed in Zenkei ’s fluid 



Fig 1 — Nearly complete sickle cell distortion as seen in smears from blood 
clot fixed in formaldehyde 


It IS worth while noting that a lecent examination of the blood of 
the mother, who is the only living relative, showed none of the sickle 
cell traits, and there was no anemia 

3 Graham, G S A Case of Sickle Cell Anemia with Necropsy, Arch Int 
Afed 34 778 (Dec ) 1924 

4 Hahn, E V , and Gilhspie, E B Sickle Cell Anemia, Arch Int Aled 
39 233 (Feb) 1927 
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SUMMARY 

The case pieMOUsly lepoited because of an unusual atiophic spleen 
with calcium and non incrustations should undoubtedly be legaided as 
a case of sickle cell anemia 

Sickle cell anemia may be lecogmzed fiom necropsy mateiial by 
ciushing blood clot fiom tissues haidened in 10 pei cent foimaldehyde 


fa 

e 


-^JS J- 


(ml*' 




9«r ’ e ■ ■>, 
8 


% 


% 

•i 




% 


t 


r 


- ♦r't 

* A ^ • 


4 ^ 


* t 


•• 




«•# 


» 




% • 

4 h<. • 

• ^ • 

• # 

% • 

* 


v« » 










^ 41 ^ 


• • * 


• I*** 


% % 
# 


« * 

»> 




t 

if 


♦ » 


4 ' 




4 *^ *? 




# 4 » 

L 


ti 




»JIL- 


#■ 

♦ 


« Tj. 

<*» P 


# <* 

♦ 




5 # , 


Fig 2 — Red blood cells as seen in control smears from unaffected subjects 
Note the preservation of the cell shapes after two years’ fixation m 10 per cent 
formaldehyde Method of preparation of figures 1 and 2 was identical 


111 physiologic solution of sodium chloride and making smear prepaia- 
tions from the lesultant suspension The elapse of time after fixation 
seems to be of no importance m the amount or character of the led cell 
distoi tion 



THE EFFECT ON THE WHITE BLOOD CELLS OF 
INTRAPERITONEAL INJECTION OF WHOLE LIVER 

U M HUFFMAN, IM D 
JOHN S LAWRENCE, MD 

AND 

EDGAR JONES, AB 

^ASH\ILL^, TbNN 

PieMous obsenations ha^e established a lelationship between ceitain 
foims ot hepatic disorder and the niimbei of mononucleai cells in the 
cii dilating blood Jones and Minot ^ obsened both a lelative and an 
absolute inciease in the nuinbei of monoc}tes in the blood in patients 
with cataiihal jaundice More lecenth Thewhs and Middleton - studied 
the blood in thirU -eight cases of this condition and described siinilai 
changes The essential observations of the latter investigatois weie a 
leukopenia, a inaiked deciease in the numbei of pohinoiphonuclear cells 
a model ate decrease in that of hmphoc}-tes and an inciease in that ot 
monoc\tes A somewhat similai obseuation was repoited by Minot and 
Smith'' toi occupational teti achloi ethane poisoning, in which there -was 
an inciease in the numbei of monocytes m the blood stieam The eftect 
of actual degeneration of the liver on the monoc\tes was studied b\ 
Holt ■* vho ligated one of the hepatic ducts and found that this opeiation 
vas followed b) a rise in the monocyte count 

In these three conditions, catarrhal jaundice, tetiachlorethane poi- 
soning and ligation of a bile duct a rise in the monoc}te count and injun 
to the hvei weie alwajs present Since the inciease in the number of the 
monoc’stes occuired with injui} to the livei, it seems possible that the 
inciease is a direct lesult of the injuiv It is obvious that it this hyj^oth- 
esis is collect the mechanism involved may be one of seA'eial The 
mjui) to the Inei may bring about a change m its pliASiologic actnuties 

Submitted for publication Dec 10, 1928 

From the Departments of Anatom\ and Medicine, Vanderbilt Unnersitj 
School of itledicme 

Edgar Jones’ participation m this vork vas made possible bA a grant from 
the Henr\ Strong Denison iMedical Foundation 

1 Tones C M, and Alinot, G R Infectious (Catarrhal) Jaundice An 
Attempt to Establish a Clinical Entity Obser\ation on the Excretion and Reten- 
tion ot the Bile Pigments and on the Blood, Boston AI &, S J 189 531 1923 

2 Thevlis, Ethel, and Middleton, W' S The LeukocAtic Picture m 
Catarrhal Jaundice (Cholangitis), Am J M Sc 169 59, 1925 

3 Minot G R and Smith, L W The Blood m Tetrachlorethane Poisoning 

Arch Int Med 28 687 (Dec) 1921 

4 H<ilt R B Effect on White Blood Cells in Rabbit b\ Ligation of Com- 

mon Bile Duct, Proc Soc Exper Biol & Med 24 974 1927 
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which, 111 tuin, aftects the balance in the pioduction of blood cells 
Again as the lesult of the degeneiation, substances mai be set fiee in the 
liver which aftect the pioduction of monocites Foi example, bilirubin, 
bile salts, cholesteiol unsaturated fats oi othei substances ma} be set 
fiee undei these conditions and maj pioduce monocytosis by then effect 
on tissues elsewheie In iieu of these considerations, it seemed woith 
uhile to investigate the monoc}te b) studying some of the possible 
lelationships of this cell to Inei tissue It was decided, as the first step 
in such an in\ estigation, to inject fiesh normal liver into animals in 
order to deteimine iihethei this simple piocedure would also cause a 
rise in the monoc}te count Accoidingly, a suspension of fiesh labbit 
liver was injected into a series of labbits and the effect on the blood 
noted 

EXPniUMEXTVL PROCEDURES 

This series included eleven rabbits These maj be divided into three groups 
Group 1 includes five animals (nos 16, 17, 18, 19 and 21) all of which were 
carefull} examined at autopsj for the presence of infections, and only one of 
which (no 17) showed any infectious process This animal had questionable 
small pneumonic patches in the lungs All these animals received injections of 
vv'hole liver Group 2 includes three animals (nos 2, S and 11) Rabbits 11 
and 5 received injections of whole hver Rabbit 2 reccwed an injection, first 
of whole hver and then of perfused hver None of the animals in this group 
was controlled b} postmortem examination Group 3 includes three animals 
(nos 8, 9 and 15), m all of which peritonitis was disclosed at autopsv Two 
of these animals (nos 9 and 15) received injections of perfused liver 

The preparations of the whole liver were made as follows A rabbit was killed 
with ether anesthesia and the hver immediately removed under aseptic conditions 
This was either run through a meat chopper or macerated with mortar and 
pestle and a saline suspension of it was made This suspension was strained 
through gauze and was then injected mtrapentoneally About one half of the 
suspension from one hver was injected into a single animal, the total volume 
being approximately from 25 to 30 cc 

The preparations of perfused hver were made as follows The animal vv^as 
killed bv ether anesthesia and the abdominal cavity opened A glass cannula 
was inserted into the hepatic artery, and a large volume of warm sterile 
physiologic sodium chloride solution was run through the hver When all the 
blood had been vv^ashed out, the organ was removed and macerated and the 
suspension made as described 

Total and differential counts were made on all the animals for a period prior to 
the injection in order that the normal values of these counts might be established 
Following the injection total and differential counts were made dailv on all the 
animals for a period of approximately five davs On five animals (nos 16, 17, 18 
19 and 21), two counts were made dailv for the first two dajs following the 
injection In making the differential counts, the supravital technic was used 
w ith neutral red as the stain 

In addition to the three groups of rabbits mentioned, two other groups of 
three each were studied The animals of one of these groups received injections 
ot autoclaved calf liver, while those in the other series received injections of a 
suspension of calf liver prepared as described, but not heated or otherwise sterilized 
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although e\er\ possible precaution was taken to prevent the liver’s being con- 
taminated Peritonitis dei eloped m all these animals 

RESULTS 

In eA^ei}^ instance, the animals in group 1 showed a definite use in 
the number of monocytes in the circulating blood in from twenty-four 
to fort} -eight hours after the injection of whole liver into the peritoneal 
cavity In three of the animals this rise was maintained for six days,, 
and in the other tAvo for three days Rabbit 16 shoAved the highest peak 
for the monocyte counts thirty-six hours after the injection of liA’^er intra- 
peritoneall} The absolute number of monocytes at this time Avas 3,257, 

Avctage Blood Cell Counts of Rabbits Bcfoie and Afto Intiapci itoncal 

Injection of Live) 


^eutropl]lls 


Lymphocylos 


IVIonoci tes 








A f 

Average 



••"A 

Average 





Average 





Rab 


DifTerence 


Difference 


Difference 


bit 



m per 



in pci 



in per 


Xo 

Before After 

Cent Before After 

Cent Before After 

Cent 

Rennrl^s 

16 

7 610 

6 4S7 


4 781 

2,662 


1,168 

1 540 


Group 1 All of tbif 

17 

4,776 

5,864 


2,039 

2,053 


836 

1 379 


series Avere free from 

IS 

4,614 

4,333 


2 907 

2 184 


1 029 

1,024 


infections, eveept rab 

19 

4,029 

5 982 


2,02.? 

1,939 


786 

1 072 


bit 17, irhicb shoved 

21 

4,404 

6,449 


1,866 

1,499 


430 

1288 


questionable small 



-- 



— 



. - . 


pneumonic patches 

Aver 

5,093 

5823 

+14 3 

2,723 

2,067 

—241 

852 

1,261 

+48 0 


11 

9 443 

3 068 


3 073 

2,520 


648 

921 


Group 2 This senes 

5 

4 9S4 

3,387 


2,446 

2300 


143 

780 


V as not controlled bj 

2 

4 193 A5,591 


3,764 

A2,620 


654 

Al,209 


autopsies, rabbit 2 



B5,034 



B1 636 



Bl,419 


received an injection 


— 

■ 



-■ 






first of Avhole liver and 

Aver 

6 207 

44,015 

—35 3 

3 094 

42,480 

—19 8 

582 

A 970 

+66 7 

later of perfused liver, 



B3,S30 

—38 3 


B2 152 

—30 4 


Bl,040 

4-78 7 

A indicates after whole 











liver, B, after perfused 











liver 

S 

4 395 

4 135 


2 840 

2 260 


218 

1,392 


Group 3 Peritonitis 

9 

5 9G5 

2,126 


2,401 

1 ISS 


1,140 

971 


Avas present in all of 

15 

4,0S5 

4 721 


3 

2 843 


689 

1 415 


this series 

Aver 

4 S15 

3,661 

—24 0 

2 932 

2,097 

—28 5 

682 

1,259 

T-S4 6 



Avhereas the aA’^erage A'^alue before injection AA'^as 1,168 Theie Avas an 
associated slight inciease in the total number of AA'^hite blood cells the 
count being 13,560 The loAvest maximal A^alue for monoc}’tes in this 
group AA^as 1,810, in labbit 19 The aA^erage monocyte count prior to the 
injection of Iner in this animal AA'as 786, and the total number of Avhite 
blood cells AA^as 13,400 

There Avas a geneial tendency of the Ijmphocjtes in this group to 
decrease in number folloAAung the injection, the aA^erage value after 
injection being 24 1 per cent beloAv the aA’^erage A'^alue before injection. 
The neutrophils shoAved a slight increase in numbers folloAVing the 
injection of liA’^er 

In group 2, the same tjpe of reaction as regards the monocytes 
folloAving the injection of Iner AA'^as obserA'^ed, the aA^erage increase being 
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66 7 per cent, which was slightly greatei than that in group 1 Rabbit 
7 received, first, an injection of whole liver and latei one of pei fused 
liver Following the injection of whole hvei, theie was a marked tem- 
porary rise in the monocyte count to 5,140 with a total white blood cell 
count of 11,680 The aveiage number of the monocytes during the 
peiiod of seven days between the injections of whole and of perfused 
liver was 970 Following the injection of the pei fused hvei theie was 
no great increase in the numbei of monocytes, but the curve had 
a slightly higher level, the aveiage being 1,040 No real difference in 
the response of the lymphocytes in this group fiom that m group 1 was 
observed The neutiophils, however, showed a definite deciease in 
number, but this was due to a maiked deciease in the number of these 
cells in rabbit 11 In the other two animals of this group, the curve 
was somewhat highei after, than it was befoie, the injection 

In gioup 3, the animals all had peritonitis, and the only change in 
lesponse to the injection of liver, as compaied with the lesponse in 
group 1, was a greatei inciease in the peicentage of monocytes (84 6 
per cent) Howevei, marked peaks did not occur, and the average 
absolute value of the monocytes was not high (1,259) It was practically 
the same as that for group 1 (1,261) 

COMMENT 

The one outstanding result in this senes of experiments was the 
definite increase in the number of monocytes following the injection of 
a suspension of hvei into the peritoneal cavity This was a constant 
observation, and it occuried within fiom twenty-foui to forty-eight 
hours after the injection The explanation of this inciease is not 
obvious Several possibilities present themselves The simplest 
explanation is that the increase was due to the degeneration of the 
hvei tissue in the peiitoneal cavity with the liberation of some stimulant 
active in the production of monocytes Again, it might have been 
due to the action of the liver, or substances foimed from it by chemical 
changes, on the peritoneum oi other tissues locally — i e , it might have 
been a kind of foreign body reaction The thud possibility is that 
the degenerated hvei pioduced substances which, in turn, acted on the 
liver cells of the animal and brought about the condition that stimulated 
the production of monocytes 

Of interest is the early maiked deciease of the number of monocytes 
and lymphocytes, with an inconstant reaction of the neutrophils The 
monocytes remained decreased in number only for a short period and 
then inci eased, whereas the lymphocytes showed an average decrease 
of 241 per cent throughout the period of obseivation following the 
injection of liver So far as this series of expeiiments goes, it seems 
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that the factoi producing monoc 3 'tosis was capalile of causing a 
diminution m the number of lymphoc}tes Is it possible that the two 
types of cells are mutually inhibitoiy^ 

The changes m the animals with fiank i^entonitis w^eie different 
from those m the animals of gioup 1 m twm lespects First, the 
neutrophils weie decreased m number, lathei than inci eased, then 
average total number after the injection being 24 per cent below their 
average befoie injection Second, the average inciease in the pei- 
centage of the monocytes was distinctly higher than it was in the grouji 
of noninfected animals Maj'^ we assume that the number of the mono- 
cytes was increased as a result of this infection alone, oi w’^as this increase 
the result of infection in a “sensitized” animaP In other woids, is 
It possible that the numbei of the monocvtes w^as elevated as a result of 
some change in the animal following the injection of liver whereby 
It w^as more able to jiioduce monocjtes in the piesence of infection than 
normally^ The deciease in the numbei of neutiojihils is not the ordinary 
1 espouse to puiulent infection, but it may be that this was due to massive 
infection If so, one wmuld expect the numbei of monocjtes also to be 
decreased The same type of reaction occurred ■when the suspension of 
calf liver was injected into the animals, in wdiich again peritonitis ■w^as 
present Autocla\ed calf livei, when injected intiapentoneally, did not 
pioduce any change of note in the blood counts 

CONCLUSIONS 

Rabbits into which rabbit liver has been injected intiapentoneally 
show in the blood, fiist, an initial decrease in the numbei of lymphocytes 
and of monocjtes and later a decided inciease m the number of 
monocytes with continued diminution in the numbei of hmiphoci tes 
The numbei of neutrojihils is slightl} mci eased 



FATTY CHANGES IN THE KUPFFER CELLS IN 
THE LIVER OF THE GUINEA-PIG IN 
PHOSPHORUS POISONING-^ 

JOHN S LAWRENCE, MD 

AND 

M HUFFMAN, IM D 

NASHVILLE, TFNN 

In the couise of an imestigation on the effect of phosphoius on the 
Avhite cells of the blood of the guinea-pig, loutine histologic examina- 
tion of the liver levealed an inci eased amount of faU^ This fat seemed 
to be largely in the Kupffei cells and this umfoimity of distribution 
suggested the extension of these expeiiments to a laigei senes of 
animals 

Eighty guinea-pigs weie studied in this connection Foit\ of these 
animals were controls and forty leceived phosphorus, eithei subcu- 
taneously 01 by mouth Of the foity animals that leceived phosphorus, 
twenty-eight weie gnen subcutaneous injections of from 0 5 to 1 mg 
of yellow phosphoius in oil, lepeated at intervals of fiom thiee to five 
days, until each animal had leceived from 1 5 to 5 5 mg in all The 
othei twelve animals weie each given repeated doses of fiom 1 to 2 mg 
of phosphorus by mouth, for from six to thiiteen days 

The interval of time elapsing between the administration of phos- 
phorus to an animal and the postmortem examination -varied wideh , the 
shortest interval being two days and the longest thirty-nine daj s Some 
of the animals died, but the great majoiity weie put to death Speci- 
mens of the hveis weie fixed in a diluted solution of foimaldehyde 
U S P (1 10), and fiozen sections were cut and stained in hema- 
toxylin and scharlach i 

RESULTS 

Fourteen, oi one half, of the animals receiving phosphoius subcu- 
taneously had an accumulation of fat in the hvei Twelve of the animals 
showing fatty changes had a definite airangement of the fat In these 
animals, the fat showed a decided prefeience foi the Kupftei cells, thus 
giving the section the appeal ance of a network of fat Foui of the 
guinea-pigs that had fat in the Kupffer cells also showed some fat in the 

Submitted for publication, Dec 11, 1928 

From the Departments of iledicine and Anatomv, Vanderbilt Unnersitv 
School of Medicine 

1 Huffman, M AI Lavvrence, J S, and Jones, Edgar The Effect on the 
White Blood Cells Produced b\ the Intraperitoneal Injection of Whole Luer 
-^rch Path , this issue p 804 
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hepatic cells In these four, the periportal areas showed an accumula- 
tion of fat in all the Kupffer cells and in some of the hepatic cells As 
one appioached the centei of the lobule, an area was found in which 
only the Kupfter cells showed fatty globules, and finally, on reaching 
the cells in the immediate neighboi hood of the cential Aein, fat was not 
found Theie were, then, thiee distinct zones as legaids the accumu- 
lation of fat, VIZ, a peiiportal zone with fat in both the hepatic and 
the Kupffer cells, a middle zone with involvement of the Kupffei cells 
alone, and a central zone without fat in any of the cells The globules 
of fat tended to be of model ate size, the aveiage size being consideiably 
less than that of the nuclei The other two animals that showed posi- 
tive signs of changes in the liver did not piesent this aiiangement In 
one there was a diffuse involvement with fat,' which was piesent in 
considerable amounts However, the cential aieas, in general, seemed 
to be spared The fat globules varied in size from some with a diameter 
equal to that of the nuclei to others like small pai tides In the othei 
animal there was only a small excess of fat This was not located par- 
ticulaily in the Kupfter cells, but chiefly m the luei cells A pieference 
was not shown for eithei the periportal oi the cential areas The 
globules of fat, on the average, were of the size of the nuclei The 
epithelium of one of the bile capillaiies showed a small amount of fat 
The othei fourteen animals into which subcutaneous injections of phos- 
phoius had been made, did not shoAv any evidence of an increase of 
fat in the liver by the technic used, v\z , fiozen sections of tissue fixed in 
a diluted solution of foimaldeh)'-de, U S P (1 10) and stained with 
scharlach i 

Of the twelve animals given phosphoius b}'’ mouth, onl)^ two failed 
to show an accumulation of fat in the Inei Of those showing fatty 
changes, foui showed a decided tendency foi the fatty globules to 
appear in the Kupffer cells, six did not show this ariangement of the 
fat All these animals had an extensive accumulation of fat, both the 
hepatic and the Kupffer cells containing an excess of the fatty globules 
The general tendency was for the central aiea to be spaied, three animals 
definitely showing this arrangement of the fat Two of the animals 
treated with phosphoius by mouth did not show fatty changes in the 
hvei 

There was a general tendency throughout the gioup of animals 
tieated with phosphorus, and showing fatty changes, for the central 
areas to be spared at the expense of the periportal areas The epithelium 
of the bile capillaries contained a lemarkably small amount of fat In 
only five of sixteen animals (appioximately one thud) particularly 
studied with lefeience to this point was theie any accumulation of fat 
111 the biliai}" epithelial cells, and in these there was onl) a small amount 
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COMMENT 

The gieat predilection of the fatty globules for the Kupffer cells is 
worthy of note Twelve of fourteen animals showing fatty changes in the 
liver as a i esult of phosphorus poisoning pi esented this predilection The 
occurrence was so regular that it does not seem that it can be questioned 
It may be noted that a much highei percentage of the animals given 
phosphorus by mouth showed fatty changes of a more generalized 
nature Eleven of the animals showing this generalized fatty degenera- 
tion had an extensive degeneiative piocess in the liver In consideration 
of the data presented — the typical and legular arrangement of the fat 
in the Kupffer cells, the lesser degiee of fatty involvement in these 
animals, the wavelike airangement of the fat in four guinea-pigs and, 
finally, the generalized involvement, with implication of both the Kupffei 
and the hepatic cells, but with a tendency to spare the central areas — it 
seems plausible to assume that one of the earliest changes in phosphoi us 
poisoning is an accumulation of fatty globules in the Kupffer cells of 
the periportal areas The next step, as regards the fat, is probably an 
involvement of Kupffer cells in the middle zones and the hepatic cells 
in the periportal areas Later, the Kupffer cells in the central area are 
involved and the hepatic cells of the middle zones Finally, all the 
zones and all the cells are involved In other woids, the process 
advances from periphery to center and fiom Kupffer cell to hepatic cell 
Questions arise as to the significance of the fat in the Kupffer cells 
1 Does the fat accumulate in these cells as the result of a hpemia and 
the secondary phagocytosis of the fatty droplets^ 2 Is the appearance 
of fat merely a matter of changes in its charactei such that it can be 
shown by staining^ In other words, is there no inciease in the actual 
amount of fatty material in the cells but a change in the character of 
the fat, so that it stains with scharlach r, whereas, before this change, 
it did not stain in this way 3 Is the fat that appears in the Kupffer 
cells the result of degeneration of the cytoplasm itself wherein fat is 
formed by changes of a chemical character involving the destruction 
of the cell cytoplasm^ Oui evidence does not thus far peimit any 
answer to these questions In this connection, it is of interest to con- 
sider the possible lelationship between the involvement of the Kupffei 
cells and the inciease in the number of monocytes in the circulating 
blood in animals treated with phosphorus subcutaneously That the 
inciease in monocytes is not always dependent on fatty infiltration of 
the Kupffer cells has been shown by Lawrence and Huffman - How- 
e\er, fatty changes in the Kupffer cells may have been present in some 

2 Lawrence, J S , and Huffman, M M An Increase in the Number of 
Alonocytes in the Blood Following Subcutaneous Administration of Yellow 
Phosphorus in Oil, A.rch Path , this issue, p 813 
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of the animals showing increased numbers of monocytes in the blood at 
the time of the increase, and these may have disappeared later, since, as 
has been known for a long while, animals show fatty changes in the 
liver early in phosphoius poisoning, which may later disappear^ 

The laige volume of recent work concerning the question of the 
lelationship between the monocyte and the clasmatocyte renders it neces- 
sary to raise the question whether the changes in the Kupffer cells that 
took place following the administration of phosphorus could be a direct 
cause of the monocytosis occurring in these animals - The evidence in 
our series of experiments aigues against any such direct connection, 
since none of the monocytes in the circulating blood contained fat and 
none of them, furthermore, were in any way similar to the Kupffer cell 
as examined free from the liver on fresh supravital smears On the 
other hand, our lesults do not permit definite statement legarding the 
question of the relationship between these two types of cells This 
question has been thoroughly discussed elsewhere ■* 

The failure of sixteen of the foity animals to show any fatty changes 
in the livei should be noted In these animals, the aveiage number of 
days elapsing after the administration of phosphorus was 15 3 against 
8 8 days for those showing fatty changes The aveiage total dosage of 
phosphorus foi these animals was 2 mg, while that for the animals 
showing a typical accumulation of fat in the Kupffei cells was 2 1 mg 
These facts seem to indicate that the animals m this group were less 
susceptible to phosphorus than the otheis Howevei, the explanation 
of the difference in reaction may be found in the failure of absorption 
of the material from the subcutaneous tissue in certain of the animals 
Normally, the li-ver of the guinea-pig contains only a small amount of 
fat In our group of forty control animals, the hvei m only one case 
showed moie than the faintest demonstrable trace of fat 

CONCLUSION 

Administration of phosphoius m small amounts to guinea-pigs pro- 
duces an accumulation of fatty globules in the Kupffer cells as an early 
manifestation of phosphorus poisoning of the liver 

3 Oppel, Albert Kausal-morphologische Zellenstudien I Ueber totale 
Regeneration des Leberzellennetzes nach Phorphorvergiftung und uber dabei statt- 
findende Anpassungs- und auslesevorgange, Med -naturw Arch 2 61, 1908 

4 Cunningham, R S , Sabin, F R, and Doan, C A The Development of 
Leukocjdes, Lymphocytes and Monocytes from a Specific Stem-Cell in Adult 
Tissues, Contrib Embrj'ol Carnegie Inst, Washington 16 227, 1925 Sabin, F R, 
and Doan, C A The Presence of Desquamated Endothelial Cells, the So-Called 
Clasmatoc\ tes, in Normal Mammalian Blood, J E\per Med 43 823, 1926 



AN INCREASE IN THE NUMBER OF MONOCYTES IN 
THE BLOOD FOLLOWING SUBCUTANEOUS ADMIN- 
ISTRATION OF YELLOW PHOSPHORUS IN OIL ^ 

JOHN S LAWRENCE, MD 

AND 

U M HUFFMAN, MD 

NASHVILLE, TE\N 

In recent yeais, a fairly large numbei of observations, both clinical 
and experimental, have been leported which indicate that theie may be 
some obscure relationship between injury to the liver and the numbei 
of the circulating monocytes The clinical obseivatioiis include the 
changes in catairhal jaundice^ and those in accidental poisoning by 
tetrachlorethane ^ The experimental obseivations that indicated this 
relationship of liver and monocyte were those of Holt ^ and of Huffman, 
Lawrence and Jones ^ Holt observed that the ligation of a bile duct m 
the rabbit produced a marked and relatively well sustained inci ease in the 
number of monocytes, while Huffman, Lawience and Jones injected 
sterile, macerated liver from normal labbits into rabbits intiapeiitoneally 
and found a marked rise in the numbei of monocytes following this 
procedure 

In all these conditions, the one factor in common was the presence 
of injured livei tissue — if one can assume that in cataiihal jaundice the 
liver is actually injured In consideiation of this fact, namely, that the 
number of the monocytes in the circulating blood is inci eased in seveial 
conditions in which there is present injured hepatic tissue, the importance 
of further study of degeneiation of the liver seemed indicated In con- 
sidering what type of degeneration of the liver to study, it seemed wise 

'■ Submitted for publication, Dec 10 1928 
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1 Jones, C M, and Minot, G R Infectious (Catarrhal) Jaundice An 
Attempt to Establish a Clinical Entity , Observations on the Excretion and Reten- 
tion of the Bile Pigments, and on the Blood, Boston M & S J 189 531, 1923 
Thewlis, Ethel, and Middleton, W S The Leucocytic Picture in Catarrhal 
Jaundice (Cholangitis), Am J M Sc 169 59, 1925 

2 Minot, G R , and Smith, L W The Blood m Tetrachlorethane Poison- 
ing, Arch Int Med 28 687 (Dec ) 1921 

3 Holt, R B Effect on White Blood Cells in Rabbit of Ligation of 
Common Bile Duct, Proc Soc Exper Biol & Med 24 974, 1927 

4 Huffman, M M , Lawrence, J S , and Jones, Edgar The Effect on the 
White Blood Cells Produced by Intraperitoneal Injection of Whole Luer, Arch 
Path , this issue, p 804 
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to beg-in with that pioduced by the use of yellow phosphorus — the 
reason being that the degeneration pioduced by phosphoius is giadual 
and is chaiacterized esi^ecially by a periportal distribution of the earliest 
changes The liteiature bearing on this point is discussed elsewheie'^ 

EXPERIMENTAL METHOD 

This report is based on the results obtained in nineteen guinea-pigs Thirteen 
of these animals received subcutaneous injections of phosphorus, and six were 
given phosphorus by mouth Those receiving phosphorus subcutaneously received 
the injections at intervals of from three to five days, the individual dosage in 
the great majority of the cases being 0 5 mg Five of these animals received a 
few injections of 1 mg each The smallest total dosage was 3 5 mg, the 

largest 5 5 mg of phosphorus The preparation used was made by Hynson, 

Westcott and Dunning from a stock solution of yellow phosphorus in almond 
oil This stock solution contained 1 per cent of yellow phosphorus Ten cubic 
centimeters of this solution was mixed with 90 cc of olive oil, thus making 
1 cc of the final mixture equivalent to 1 mg of jellow phosphorus 

Total and differential counts of the white cells were made daily for several 
days preceding and throughout the period of the injections of phosphorus The 
supravital method was used m making all the differential counts 

Three of the six animals given phosphorus by mouth were given daily dosages 
of 1 mg for from six to seven days, one was given 2 mg daily for six days, 

and the remaining two were given 1 mg every other day for six days, and 

then, after an inter\al of three days, a dose of 1 mg 

Complete autopsies were made on all the animals of both series, except 
guinea-pigs 38, 39, 40 and 41, which were used for further investigation and 
were m good condition at the time that the blood studies were discontinued 
An examination of the liver for fat (by staining frozen sections with 
scharlach r) was made in each case Guinea-pigs 13, 14, 19, 22, 27, 28, 29, 
30 and 31 showed evidence of phosphorus poisoning in the liver Guinea-pigs 11, 
18 and 24 showed questionable signs of phosphorus poisoning in the liver Guinea- 
pigs 12, 24 and 26 did not reveal any fatty changes in the liver Guinea-pig 13 
had pneumonia There was questionable pneumonia in guinea-pig 14 Guinea- 
pig 22 showed hemorrhage in the suprarenal glands Guinea-pigs 13, 14, 22 and 
27 died The rest of the animals were killed 

In brief, these experiments resulted in the observation that m the earlj^ stages 
of phosphorus poisoning there is a marked increase in the number of monocjtes 
in the circulating blood 

RESULTS 

The animals that leceived subcutaneous injections of yellow phos- 
phorus aie divided into three groups, according to whether they showed 
a definite lesponse m the blood, a questionable oi equivocal response or 
no response following the injection of phosphorus Group 1 consists 
of SIX guinea-pigs all of which showed definite changes in the number of 
circulating white cells following the injection of phosphorus In each 
instance, the striking observation was an aj^preciable rise in the number 

5 Lawrence, J S , and Huffman, M M Fatt\ Changes in the Kupffer 
Cells of the Lner of the Guinea-Pig in Phosphorus Poisoning, Arch Path, this 
issue, p 809 
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of monocytes The highest value found was in guinea-pig 11 aftei the 
third injection of phosphoius The absolute numbei of monocytes at 
this time was 4,544, which was an increase of 4,002, oi 738 4 per cent, 
over the average value of 542 found before the injection The lowest 
maximal monocyte value foi any animal in this senes was 2,225, in 



Chart 1 — Average percentage variations in the blood counts of animals in 
group 1, following repeated injections of phosphorus 


gumea-pig 41, after the fourth injection of phosjdioius This was an 
increase of 1,332, oi 149 2 per cent, ovei the value of 893 found before 
the injection 

This monocytic lesponse was greatest after the second and the thud 
injections of phosphoius (chart 1) The maximal average percentage 
increase (87 9 pei cent) in this experiment occuried attei the second 
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injection Changes of note did not occur in the total number of white 
cells, 01 in the absolute numbei of neutiophils or lymphocytes The 
low peak reached by the cuive of the total white cell counts and the 
curve of the neutrophil counts occuried consideiably after the peak 
had been reached by the monocytes Table 1 represents the average 
values in a typical animal (guinea-pig 40) 

Group 2 includes thiee animals that showed an equivalent i espouse to 
the subcutaneous injections of phosphorus The number of the 
monocytes tended to run a level couise, and in onl)^ one instance (guinea- 
pig 25) did the number show any appieciable increase In this case 


Table 1 — E^rct of Injection of YcUozu Phozflwi ns on the Blood 
Counts in Gutnen-Ptg 40 



Average 

Average 

Average 

Average 


Number of 

Number of 

Number of 

Number of 


White Cells 

Neutrophils 

I/ymphocvtes 

Monocytes 

Time of Count 

per Cu Mm 

Per Cu Mm 

per Cu Mm 

per Cu Mm 

Before injections of phospliorus 

8, CIO 

7,00S 

2,320 

971 

After first injection 

7,563 

3,636 

1,930 

1,535 

After second injection 

9,017 

4,6S0 

1,909 

1,740 

After third injection 

9,050 

4,252 

2,198 

1,720 

After fourth injection 

9,725 

4,512 

2,549 

1,818 

After fifth injection 

9 275 

4,727 

2,162 

1,530 

After si\th injection 

7,250 

2,791 

2,249 

1,486 


Table 2 — Aveiagc B^ood Couniz in Annnals Given Plwsfhoi us by Mouth 


Total 
per Cu Mm 


Guinea Pig 

Before 

After 

22 

6,784 

8,000 

27 

8,750 

15,843 

28 

18,400 

17,533 

29 

14 675 

10,900 

30 

6,950 

9,083 

31 

10,583 

10,850 

Average 

11,024 

12,035 

Average difference in per cent 


+9 2 


Neutrophils Ijmphocjtes Monocytes 
per Ou Mm per Cu Mm per Cu Mm 

- - - * - 


Before 

After 

Before 

After' 

/ 

Before 

After 

5110 

4,024 

1,539 

2,523 

868 

876 

4,999 

9,876 

2,555 

3,437 

1,037 

2,298 

10,872 

11,888 

3,191 

3,534 

2,252 

2,034 

4,861 

6 017 

6,981 

2,960 

1,882 

1,071 

2,019 

3,892 

3,315 

3,631 

705 

825 

3,938 

5,718 

4,620 

3,227 

811 

1,063 

5,400 

6,903 

3,700 

3,219 

1,259 

1,461 


+27 8 


—13 0 


+16 0 


the inciease w^as associated wnth an increase in the number of neutrophils 
In general, the number of neutrophils and that of lymjihocytes did not 
show”^ an}- appreciable change from the normal Chart 2 shows the 
aierage percentage changes in the blood counts of the animals in this 
group following injections of phosphorus 

Gioup 3 consists of four animals that did not show any changes in 
the curv’^es of the wdnte cell counts These animals w’’ere treated in the 
same w'^a)^ as those of groups 1 and 2, but they failed to respond 

The SIX animals given phosphorus bj' mouth did not exhibit the same 
1 espouse as those given phosphorus subcutaneously Four of these 
animals did not show’’ any variations in the blood counts beyond normal 
limits The remaining two animals showed some changes in the curves 
One of these animals, guinea-pig 27, showed a maiked terminal increase 
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in the number of monocytes associated with a lather maiked leukocytosis 
The maximal number of monocytes in this case was 5,615, and the total 
number of white cells at this time was 31,200 The second animal 
showing an inciease in monocytes was no 31 The maximal value for 
monocytes in this animal was 2,184, but the average value after the 



Chart 2 — Average percentage ^anatlo^s in the blood counts of animals in 
group 2 following repeated injections of phosphorus 


injection of phosphorus was only 1,063 The other white cells did not 
show any variation be3'^ond the normal in this group of animals 

In addition to the aforementioned animals treated with phosphorus, 
two guinea-pigs (nos 124 and 125) were treated with repeated sub- 
cutaneous injections of 0 5 cc of olive oil and two (nos 126 and 
127) with repeated subcutaneous injections of 0 5 cc of almond oil 
The two guinea-pigs given olive oil showed absolutely no increase in 
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the number of monocytes m the blood stream Those given almond 
oil did not piesent so level a monocytic curve, but the variation was 
within the normal limits The highest value for monocytes in eithei of 
these animals was 1,627 after the injections against 1,118 prior to the 
injections This high value was present on only one occasion, the curve 
soon returning to a value below 1,000 per cubic millimeter 

COMMENT 

An increase m the numbei of circulating monocytes was found m 
the guinea-pigs of this senes with sufficient iegularit)% following the 
subcutaneous injection of phosphoius, to indicate a definite relationshij? 
between the monocjdic increase and the injections of phosphorus This 
suggests several possibilities 

1 Was the increase in the numbei of circulating monocytes due to 
the phosphorus per se, or was it due to the olive oil oi to the almond 
oiP That almond oil and olive oil alone weie not lesponsible was 
indicated by the control experiments in which these substances were 
used without phosphorus In these control experiments, changes weie 
not found in the white cell counts On the othei hand, that phosphorus, 
as such, was not the only factoi is indicated by the failuie to get a 
similar response in the animals given phosphoi us by mouth 

2 Weie the variations in the blood counts due diiectl} to changes 
in the liver? Such a conclusion is not borne out by the pathologic 
observations Table 1 shows that theie was a maiked i espouse of the 
monocytes in guiiiea-pigs 11 and 12, wheieas the pathologic changes 
in these two animals did not give conclusne evidence of phosphorus 
poisoning in the liver, the observations in guinea-pig 12 being entirely 
negative in this regard The failuie to demonstiate changes in the livei 
by examination of sections stained foi fat, however, does not eliminate 
the possibility of changes being present It is possible that variations in 
structure and function that cannot be detected by this method maj be 
present 

3 Can the blood picture be exjdained by a geneial effect on the 
animal organism of some substance oi substances produced by the action 
of phosphorus on the tissues? This seems a possibility, but we did not 
have any direct evidence in its fai or 

4 Are the monocytes in the blood stream deined fiom the tissues 
at the site of the injection, and, if so, is theie a sufficient leaction quanti- 
tatively to account for the number of monocytes in the circulating blood ? 
Sufficient evidence to answer this definitely has not yet been accumulated, 
as IS indicated in the discussion on the tissues published elsewhere ® 

6 Lawrence, J S , Tompkins, Edna H , and Cunningham R S The 
Production of iMonocjtes and Epithelioid Cells in Subcutaneous Tissue by Injec- 
tion of Various Irritants, Proc Soc Exper Biol & Med 26 331, 1929 
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The effect of pneumonia on the blood counts of guinea-pig 13 is of 
interest, the gieatest average increase in the number of monocytes in 
this animal occurred aftei the first injection of phosphorus and at a 
period when pneumonia was probably not present On the other hand, 
the question of pneumonia cannot be entiiely discaided, for it has been 
shown that there is an increase in the numbei of monocytes dining the 
period of resolution ’’ 

An analysis of the variations in the total numbei of white cells 
and in the absolute number of neutropbils and lymphocytes fails to reveal 
any indications of abnormality This points definitely to an effect con- 
fined entirely to the monocytes 

The mciease in the numbei of monocytes is as constant and as gieat 
as in tuberculosis The question natuially arises whethei there is, 
etiologically, any relationship between the monocytosis of tuberculosis 
and that following the administiation of phosphorus Of course, it is 
well known that theie is an appreciable amount of phosphorus m the 
tubercle bacillus And recently Sabin and Doan ® showed that the 
phosphatide fraction of the tubercle bacillus is a potent stimulus to the 
production of monocytes Obviously, it is possible that the two reactions 
have both phosphorus and fat in common, but whethei the lelationship 
can be carried any further is not apparent at piesent 

CONCLUSION 

Subcutaneous injections of yellow phosphoius cause a maiked 
increase in the numbei of the circulating monocytes 

7 Hickling, R A The Monocytes in Pneumonia A Clinical and Hemato- 
logic Studj’-, Arch Int Med 40 594 (Nov ) 1927 

8 Sabin, Florence R , and Doan, C A The Biological Reactions in Rabbits 
to the Protein and Phosphatide Fractions from the Chemical Anabasis of Human 
Tubercle Bacilli, J Exper Med 46 645, 1927 



THE ORIGIN AND FATE OF SICKLE-SHAPED 
RED BLOOD CELLS 

JOSEPH LEVY, MD 

^E\V ROCHELLE, N Y 

Sickle-shaped red blood coipuscles aie found so constantly in certain 
chronic anemias/ in unexplained fei'^eis * and in sickle cell anemia/ and 
the prevailing views as to their method of origin and ultimate fate aie so 
conflicting that it is impoi tant to elucidate the mechanism by which these 
cells assume their abnoimal shape 

Though Hayem ^ had long since diawn attention to these peculiarly 
shaped cells, it remained for the Sergent hi others" to describe them in 
detail as the “corps en demi-lune ” Fuithermore, they demonstrated^ 
that these cells aie not artefacts, as was maintained by Hayem and by 
Nicolle and Comte “ Laveran," in the discussion of the observations of 
the Sergents, expiessed the view that the cellular defect is due to the 
departure of a parasite Otheis® maintained that the cells are pro- 
duced by an altered osmotic condition of the cell membiane Still 
another conception is that the surface tension of the cell and serum 
IS altered or that the phenomenon of adsorption occurs ' Many believe 
that it is merely a mechanical distortion ® Langeron “ produced sickle 
cells in animals by injecting them with massive doses of lead Hahn 

^ Submitted for publication, Jan 9, 1929 « 

'^From the New Rochelle Hospital 

1 Hayem, Georges Du sang et de ses alterations anatomiques, 1889, Pans, 
G Masson (Masson et Cie),'p 336 
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deens, Compt rend Soc de biol 58 51, 1905 
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puscles in a Case of Severe Anemia, Arch Int Med 6 517 (Nov ) 1910 

4 Sergent, E, and Sergent, E Sur les corps en anneau et en demi-lune du 
sang des paludeens, Compt rend Soc de biol 59 252, 1905, Etudes epidemiolo- 
giques et prophjdactiques du paludisme, Ann de I’lnst Pasteur 20 245, 1906 

5 Nicolle, C, and Comte, C Sur la signification des corps en anneau 
decrits par MM Sergent dans le sang des paludeens, Compt rend Soc de biol 
58 760, 1905 
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and his co-workeis thought that asphyxia and anoxemia are causal 
factors Many have named the spleen as the seat of the trouble^’- 
Cooley and Lee^- thought that the red blood cells possess a peculiar 
vulnerability to some hemolytic agent Emmel suggested that the 
mannei in which these blood cells are transformed may be due to an 
abnoimal activity of the same factors that cause the original erythrocyte 
to change to the biconcave disk That the anomaly is a congenital oi 
an anatomic defect is supported by the reports of its occurrence m 
families 

The variety of opinions as to the origin of sickle cells is due to 
the difficulty in seeing their change from the normal to the abnormal 
shape While it may be possible to establish certain criteria foi the 
change by experimental modification, it seems that the mechanism of 
the alteration can be ascertained only by a detailed micioscopic study of 
single cells 

MATERIAL AND METHODS 

During the past year, fresh blood smears were made as a matter of routine for 
all negroes on admission to the hospital A minute drop of the patient’s blood 
was obtained on a cover slip This was inverted over a glass slide The rim of 
the cover slip was sealed with petrolatum or Canada balsam Only smears that 
showed red blood cells singly, just touching, but not overlapping, or in rouleaux, 
were accepted for further study Such smears can be secured by having the 
glassware scrupulously clean, the patient’s finger free from grease and the size 
of the drop of blood just large enough to give a very thin spread Though there 
were many failures, results were usually obtained by using new glassware, copious 
quantities of ether and alcohol and infinite patience There were 213 colored 
patients in the series, twelve of whom showed sickle-shaped blood cells in peripheral 
and venous blood Smears from these twelve cases were further studied by placing 


10 Hahn, E V , and Gillespie, E B Sickle Cell Anemia Report of a Case 
Greatly Improved by Splenectomy, Experimental Study of Sickle Cell Formation, 
Arch Int Med 39 233 (Feb ) 1927 Hahn, E V Sickle Cell (Depranocytic) 
Anemia, Am J M Sc 175 206, 1928 

11 Dreyfoos Sickle Cell Anemia, Arch Pediat 43 436, 1926 

12 Coolej% T B , and Lee, P The Sickle Cell Phenomenon, Am J Dis Child 
32 334 (Sept) 1926 

13 Emmel, V E A Study of the Erythrocyte in a Case of Severe Anemia 
with Elongated and Sickle Shaped Red Blood Corpuscles, Arch Int Med 20 
586 (Oct) 1927 

14 Castana, V I gigantocite e le anemia semilunari, Pediatna 33 431, 1925 

15 Dresbach, M Elliptical Human Red Corpuscles, Science 19 469, 1904, 
21 473, 1905 

16 Bishop, F W Elliptical Human Erythrocytes, Arch Int Med 14 388 
(Sept) 1914 

17 Sjdenstnckcr, V P Further Observations on Sickle Cell Anemia T A 
kl A 83 12 (JuH 5) 1924 

18 Cook, J E , and Meyer, J Severe Anemia with Remarkable Elongated 
and Sickle Shaped Red Blood Cells and Chronic Leg Ulcer, Arch Int kled 
16 644 (Oct ) 1915 
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the slide beneath the high power and oil immersion objectives of the microscope, 
fixing the slide in such a manner that it could not be moved and making camera 
lucida and free hand drawings of the changes going on m selected cells of a partic- 
ular field every fifteen minutes Simultaneous studies were conducted with the 
blood at room temperature, 0 C, and 37 5 C It was thus possible to ascertain 
when and how the cells changed their shape, as well as the percentage of cells 
that remained normal after a given period 

THE ORIGIN OF SICKLE CELLS 

That the appeal ance of sickle-shaped led blood cells is subject to 
considerable A^ariation has been repeatedly observed Some of the 
factors that seem to determine these differences are the clinical con- 
dition of the patient, the degree of anemia and the tempeiature of the 



Fig 1 — Camera lucida and free hand sketches of successive stages in the 
changing of red cells to sickle shape A represents the cells as they appear imme- 
diately after their withdrawal from the blood stream, B, one hour later, C, two 
hours later, D, four hours later, E, twenty-four hours later, and F, seventy-two 
hours later 

blood in Mvo and in vitio While an mciease in temperature hastened 
the phenomenon, a decrease retarded and m many cases actually inhibited 
it Occasionally, sickle cells could be found in a smeai immediately 
following the removal of the corpuscle fiom the blood stream (fig \ A) 
Usually, one hour elapsed before the initial changes could be recoided 
These consisted in the protrusion of short and long processes from the 
surface of the cell (fig IB) In some cells, the processes assumed 
the propoitions of pseudopodia, in others, they appealed as mere con- 

19 Anderson, H B Sickle Cell Anemia, Am J M Sc 171 641, 1926 
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strictions m the cell membrane There was a continual protrusion and 
letraction of these processes The speed with which this sometimes 
occurred was startling Kite observed that a long process in the 
normal red blood corpuscles of man could be retracted in less than a 
second With this continual and lapid reari angement, it was not 
surprising to find that in the course of the second hour many of the 
cells had assumed an abnormal shape In the majority of instances, 
especially m the so-called latent cases of sickle cell anemia, the projection 
of processes with consequent flattening and elongation of the corpuscle 
lesulted in the production of sickle-shaped led blood cells 

In addition, some of these cells actually divided into two unequal 
parts (fig 1C) A few of the daughter cells proceeded to subdivide 
(fig ID) All the divisions were indirect and the plan of the segmen- 
tation varied consideiably Jolly, following the division of the red 
blood cells in young tritons for fifteen days m vitro, found that pressure 
determined the plan of segmentation, but did not initiate or inhibit 
division On the other hand, Krehl and Marchand “■ quoted the 
expediences of Schultze, Rollet and Ranvier, who brought about division 
of red blood cells into miciocytes and poikilocytes m vitro by pressure 
on the cover glass or by gently heating the fiesh preparation In 
repeating such expeiiments, it was found that while m pieparations of 
normal blood one could easily cause the disintegration of the red blood 
cells by pressing on the coverslip, it was not possible to do so in cases 
that eventually showed sickle-shaped cells The cells from these patients 
showed a rubber-hke lesihence and, though piessuie could distoit their 
shapes consideiably, the cells did not disintegrate, and, when the piessuie 
was removed, the cells returned to their characteristic form Pressure 
on cells that had aheady assumed the sickle shape, but which did not 
show any tendency to divide, also brought out the pliability of these 
cells , yet again they did not break up oi return to then original spherical 
shape It seems, therefore, that the jihenomenon observed was an 
actual division of the led blood cell and not a mechanical artefact 

Those corpuscles that become sickle-shaped before or after dividing 
are in reality embryonic cells For in the same field as that in which 
the division or the pi ejection of processes is being observed, one may 
find certain cells extruding their nuclei (fig 2 B) Following the 
extrusion of the nucleus, the mother cell at first cup-shaped, rapidl} 
becomes sickle-shaped The method by which the change to the sickle 

20 Kite, G L Some Structural Transformations of the Blood Cells of 
Vertebrates, J Infect Dis 15 319, 1914 

21 Jolly, J Recherches experimentales sur la division indirecte des globules 
rouges. Arch d’anat micr 6 455, 1903 

22 Krehl, L , and INIarchand F Handbuch der allgemeinen Pathologie Leip- 
zig, S Huzel, 1908, vol 1, p 51 
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shape occurs is by the extension of pseudopodia in the manner mentioned 
Furthermore, as has been shown repeatedly, stained smears in active 
cases of sickle cell anemia contain large numbers of normoblasts 
That immature red blood cells may have the power of independent 
multiphcation was long ago demonstrated by Howell Phylogenetically, 
direct amitotic division has been demonstrated in the cold-blooded 
animals,“® while Mend illustrated the division of nucleated red blood 
cells in Scorpaena 

The evidence shows that sickle-shaped red blood cells are foimed 
fiom embryonic normoblasts that have prematurely entered the general 
circulation, these cells then continue their maturation by dividing oi 
extruding then nuclei , the resultant cells still immature are then unable 
to assume the biconcave disk form, but continue as ameboid shapes until 
an alteration is effected that gives them a favoiable nidus 



Fig 2 — Camera lucida and free hand sketches successive stages in the 
transformation of red blood cells into sickle-shaped cells A represents the cells 
as they appear fifteen minutes after their removal from the blood stream, B, one 
and a half hours after, C, one and three quarters after, D, two hours after, E, 
three hours after, F, twelve hours after, and G, nine days after 

THE FATE OF SICKLE CELLS 

While it seems plausible that the sickle cells may form as a result 
of a disturbance in er3’-thropoiesis, it is difficult to undei stand why some 
corpuscles assume the foim of the biconcave disk (fig IF), while 

23 Huck, J G Sickle Cell Anemia, Bull Johns Hopkins Hosp 23 335, 1923 

24 Howell, W H The Life History of the Formed Elements of the Blood, 
Especially the Red Blood Corpuscles, J Morphol 4 57, 1890 

25 Zillberberg, L A On the Direct Amitotic Division of Red Corpuscles of 
Cold Blooded Animals, Russk Arch Patol Khn Med i Bakteriol 11*545, 1901 

26 Mend, E Direkte Teilung von roten Blutkorperchen bei Scorpaena, Anat 
Anz 37 539, 1910 
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others letain their bizarre shape (fig 2 G) Though Oliver demon- 
strated the separation of spinous and elongated processes from normal 
erythrocytes in man, such a phenomenon is not found in sickle cells 
In a long continued study of such corpuscles in the hermetically sealed 
wet smears, one is struck not only by the great variations in shape from 
hour to hour but also by the individual differences between supposedly 
sister cells The latter may be accounted foi by the angle or plane 
through which the cell is viewed Jordan -® showed that the red blood 
corpuscle is normally a circular biconcave disk but appears to be cup 
shape when seen obliquely, and dumb-bell shape when seen in profile 
While a few of the cells of abnormal shape were seen to retract their 
processes immediately and become round, the great majority continued 
to project new but blunter pseudopodia (fig 1 .5) This continued for 
many hours until finally all the processes were retracted and one found 
only circular, cup-shaped or peculiarly indented cells (fig IF) 

Under certain conditions, especially m those patients showing sickle 
cells without symptoms, the change from the sickle shape to the original 
form did not occur After the initial alteration in shape, the cells had 
not the faculty to change further, they retained their bizarre appearance 
for an indefinite time (fig 2 G) 

The speed of the phenomenon of reversion varied with the tempera- 
ture at which the blood was kept The changes depicted in figures 
1 and 2 were those that occurred at room temperatures of from 18 to 
24 C When the smears were kept in the incubator at body temperature 
(37 5 C ), these changes were completed within twenty-four hours. 
Later changes consisted in the rapid fragmentation of the red blood 
corpuscles, until one observed numerous microcytes mingled with 
occasional cells of normal size Many of the microcytes were 
phagocytosed by the white corpuscles Further fragmentation was some- 
times prevented by removing the blood from the incubator and placing 
It in the refrigerator at 0 C When freshly drawn blood from patients, 
who normally showed sickle-shaped cells was placed immediately at 0 C 
the development of sickle cells rarely occurred But if the blood was 
allowed to remain at room temperature for an hour oi two and then was 
placed in the lefngeiator, one could demonstrate the presence of sickle- 
shaped cells in the preparations for as long as three months In other 
words, refrigeration acted as a fixative, while incubation at body tem- 
perature caused the destruction of the red cells by fragmentation Rous 

27 Oliver, W W The Crenation and Flagellation of Human Erythrocytes, 
Science 40 645, 1914 

28 Jordan, H E The Shape of the Human Red Blood Corpuscles, Proc Soc 
Evper Biol & Med 12 167, 1914 

29 Radasch, H E Observations upon the Form of the Red Blood Corpus- 
cles of Man, Am J M Sc 131 837, 1906 
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and Robertson found that erjdhi ocytes of normal and anemic rabbits 
weie destroyed by fiagmentation 

CONCLUSIONS 

The change to the sickle shape observed in led cells is a phase in a 
profound disturbance of the foimation of red blood cells Embryonic 
led blood cells and normoblasts enter the systemic circulation These 
cells pioceed to divide or extrude then nuclei The resultant cells pro- 
ject pseudopodia and assume bizarre shapes Heat (body temperature) 
hastens the change , cold (0 C ) inhibits and may actually prevent 
it After varying periods, some of the abnormally shaped led cells 
retiact their pseudopodia and return to the parent foim, others letain 
then bizarie shapes permanently Refrigeration (0 C ) prevents the 
letuin of the cell from sickle shape to the form of the biconcave disk 
Sickle cells kept at bod) tempeiature eventually disintegrate by flag- 
mentation 


30 Rous, P , and Robertson, O H Normal Fate of Erythrocytes I The 
Findings in Healthy Animals, J Exper Med 25 651, 1917 Normal Fate of 
Erythrocytes II Blood Destruction in Plethoric Animals and m Animals with 
a Simple Anemia, ibid 25 665, 1917 



ANAPHYLAXIS IN THE WHITE RAT AS INFLU- 
ENCED BY DIET-^ 

BEATRICE CARRIER SEEGAL, MD 

A>kD 

DEBORAH KHORAZO, MD 

KCW YORK 

It has, in geneial, been impossible to produce anaphylactic shock in 
the white rat by the usual piocedures employed in such animals as the 
guinea-pig and the rabbit Among the early studies on anaphylaxis in 
this animal, the experiments of Trommsdoif’- aie among the most 
extensive He was entiiel} unable to obtain symptoms of shock in the 
lat His results are in agreement with those of Uhlenhuth,^ Rosenau 
and Anderson^ and Galh-Valeiio The latter, howevei, used Miis 
lattn^ and Mi{s decumamus On the other hand, Arthus lepoited that 
he was able to produce anaphylaxis in white lats He promised that 
details of the proceduie would be published in the future, but so far as 
can be determined they have not appealed More lecently, Novy and 
De Kruif,“ as well as Longcope,^ have reaffirmed the lefiactonness of 
white rats to anaphylactic shock Opie ® was unable to i eproduce the 
Arthus phenomenon in these animals 

In contradistinction to this consideiable accumulation of negatne 
lesults, Parkei and Paiker^ were able consistently to pioduce 

Submitted for publication, Jan 4, 1929 
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anaphylactic shock in the white lat Three of twenty-eight animals 
sensitized to sheep serum died on leinjection of the antigen, nine had 
severe shock and all but one showed definite symptoms Ebert, 
repeating their technic, was unable to obtain then results Only one 
of twenty-nine animals showed definite symptoms as desciibed by 
Parker and Pai ker 

Two recent woikeis have succeeded m pioducmg shock in white 
rats under special conditions Flashman,^^ while unable to produce 
shock in noimal rats, was successful m those fiom which the supra- 
renal glands had been iemo\ed Wedgewood and Grant reported 
that while animals on a normal diet weie immune to anaphylactic shock, 
rats on a diet deficient in vitamin B could be killed on the second injec- 
tion of the antigen The observations of Sartori and of Sereni are 
lelated to this pioblem of the effect of diet on anaphylaxis These 
investigatoi s lepoited that guinea-pigs on a diet deficient m vitamins 
are more acutely sensitized, and this aftei a shortei incubation period, 
than the contiol animals 

As there was reason to believe from contempoiaiy lepoits from the 
animal house that the rats of Paiker and Parker weie maintained chiefly 
on a diet of biead and watei, which is distinctly deficient in all the 
vitamins including vitamin B, which Wedgewood and Grant have iden- 
tified as necessary to the rat’s resistance to anaphylactic shock, we 
planned a series of expeiiments to test the effect of a dietary of bread 
and water on anaphylaxis in the rat 

EXPERIMENTS 

Anaphylaxis in Animals on Complete Diet — Using the same technic 
as leported by Parker and Parker, we endeavored to sensitize the 
white rat with the following antigens sheep serum, labbit serum, rabbit 
red cells, pigeon red cells and suspensions of killed streptococci The 
animals either failed to show any signs of shock on reinjection of the 
antigen or exhibited only transitor}'- and rather indefinite signs, such as 
slight ruffling of the hair, a tempoiary increase in the depth of respira- 
tion and occasionally some decrease in muscle tone, as indicated b)^ 

10 Ebert, M K Zur Frage des Zustandekommens des anaphylaktischen 
Shocks bei weizen Ratten, Ztschr f Immunitatsforsch u exper Therap 51 79, 
1927 

11 Flashman, D H The Effect of Suprarenal ectomy on Active Anaphylactic 
Shock in the White Rat, J Infect Dis 38 461, 1926 

12 Wedgewood, P E, and Grant, A H The Chemical Basis of Immunity 

1 The Influence of Vitamin B upon Anaphylaxis, M Bull Univ of Cincinnati 

2 172, 1924 

13 Sartori Anafilassi ed avitaminosi, Pathologica 17 160, 1925 

14 Sereni, E Anafilassi ed avitaminosi. Boll d Soc ital di biol sper 2 
254, 1927 
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flabbiness of the animal when handled Gioss and microscopic changes 
were not found at autopsy 

Fourteen animals weie used in this experiment, and the dose of the 
antigen that caused shock was injected as many as twenty-four times, 
some of the animals being given injections lepeatedl}' The diet of these 
rats consisted of bread and water, oats, caiiots, cheese and lettuce 

AnaphylaMs in Animals on a Diet of Biead and Water — Thiity- 
eight animals, twenty-foui of which had been sired by the same fathei 
and raised in the laboratory, weie divided into two gioups Sixteen 
weie maintained on a diet of bread and milk, oats and cariots to which 
cabbage or lettuce was fiequently added The rest weie put on a diet 
of white bread and water, after they had attained a weight of 100 Gm 
or more They weie maintained on this diet at least two weeks befoie 
the sensitizing dose of antigen was given On this diet, the animals 
appeared to be normal, but gamed weight only slowly All the animals 
were kept m the back of the room, wheie they were not exposed to any 
direct sunlight 

All the animals were prepared bj a single intrapentoneal injection of sheep 
serum The dose was usually 1 cc , although an occasional large animal was given 
as much as 2 cc The shocking dose of sheep serum was also 1 cc , given nine 
or more days later, either intravenously or intracardially The animals were 
usually kept for repeated shocking doses at similar time intervals They were 
ultimately examined post mortem and the tissues prepared for histologic 
examination, except for a few animals still under observation 

Many of the animals were bled, from 0 5 to 1 cc being withdrawn from the 
heart under ether anesthesia, previous to the administration of the shocking dose 
of antigen The serum from this blood was titrated for its precipitin, and in a 
few cases for its precipitinogen content 

The original toxicity of the antigen was tested by the intravenous injection of 
2 cc or more into animals of both groups Symptoms were not elicited Serum 
from the same sheep was used throughout the experiments Specificity of the 
anaphylactic shock and desensitization were also demonstrated 

The lesults aie given in detail in tables 1 and 2 Animals on a 
diet of white bread and water weie subject regulaily to symptoms of 
anaphylactic shock in a manner analogous to that described by Paikei 
and Parker There is little to add to their description oi to that of 
Flashman, who obtained similai lesults in rats fiom which the supia- 
lenal glands had been removed In about thiee minutes, the animal’s 
respirations become laboied and the abdomen, at the points of insertion 
of the diaphiagm, is letracted markedly with each inspiration Inspira- 
tion often becomes audible and always sounds harsh through the 
stethoscope Theie is fiequently a blood-tinged dischaige from the 
nose The eyes are exophthalmic and the ears, m the se\eiei cases, 
become pale The animal flattens itself on its belly and sometimes 
actually spiawls out on its entire \entral surface with all foiii legs 
extended It may become intensely cyanotic 
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Peritoneal cat ity 






Aug 11 

109 

37 

10 

1 

Heart 

- 1 - 


1 10 

933 


Aug 22 


48 

11 

1 

Heart 

+ + 


1 10 

96 


Sept 5 


02 

14 

1 

Foot vein 

-i-f-'- 

4-4- 

1 40 

94 7 

10 

Aug 4 

118 

30 


1 

Peritoneal cavity 






Aug 14 


40 

10 

1 

Vein 

4-4- 


1 20 

96 5 


Aug 17 


43 

3 

1 

Heart Hemorrhage 

1 40 









from heart 



2S 

Aug 14 

118 

40 


1 

Peritoneal cavity 






Aug 23 


49 

9 

1 

Heart 

Ditto 


1 80 

96 

29 

Sept 18 

122 

75 


1 

Peritoneal cnvitj 






Sept 27 


84 

9 

1 

Vein 

4-4- 


0 

93 5 


Oct 17 


104 

20 

1 

Heart 

-t-4- 



965 


Oct 20 

145 

113 

9 

1 

Foot vein 

4-4-4- 



93 9 


Not 10 


134 

21 

0 3 

Vein 










05 

Subcutaneous 

4-L 


1 160 

93 

30 

Aug 21 

100 

47 


1 

Peritoneal cavitj 






Aug oO 


66 

9 

1 

Heart 

-t- 


1 10 

98 


Sept 10 

110 

67 

11 

1 

Heart 

■4--i- 


1 40 

966 


Sept 20 

115 

77 

10 

1 

Foot t ein 

4-J- 


1 20 

972 


Oct 23 

135 

106 

29 

1 

Foot vein 

-h 



100 4 


Nov 14 


125 

19 

1 

Foot vein 

4--^ 


1 10 

98 6 

31 

Sept 19 

123 

70 


1 

Peritoneal cat ity 






Sept 29 


85 

9 

1 

Foot vein 

4- 



98 


Oct 20 

130 

113 

28 

1 

Foot vein 

4- 



99 


Not 9 


127 

14 

1 

Vein 

4-4- 


1 1280 

94 2 


* Undei the coluiim headed “Degree of ShocL” + indicates change m respiration rate and 
ruffling of hair ^iithout prostration or lowering of temperature ++ indicates the same and, 
m addition, lonrering of the temperature by at leact 3 degrees Fahrenheit, and slight prostra- 
tion, indicates the same as -f- 1- with marked prostration indicates the same 

as -f-f + folloned by death Similar marks m the column headed "Gross Pathologic Changes 
gne a rough indication of the extent of the petechial hemorrhages 



Table 1 — The Active Sensitization to Sheep Sei urn of Animals on a Diet 
of White Biead and Watci — Continued 






Davs 


- 


Gross 


Mini- 





Since Amount 



Titer 

mal 




Dajs 

Last 

In 


Degree 

Patho- 

Of 

Tern- 



IVelcht, 

, oa 

Injec 

jeeted. 

Place of 

oi 

logic 

Pre 

pera- 

Eat 

Date 

Gm 

Diet 

tion 

Co 

Injection 

Short. 

Changes cipitin ture, r 

32 

Aug 2 

9S 

2t 


1 

Pcntonenl cavity 

+++ 



96 

Aug 11 

112 

33 

9 

12 

Heart 

++ 


33 

Aug 1 

92 

21 


1 

Peritoneal cavity 




% 

Aug 11 

W 

31 

10 

1 

Heart 

++++ 

4*4-4--t* 


3G 

July 28 
Aug 6 

93 

17 

26 

9 

1 

1 

Peritoneal cavity 
Heart 

H — ^ 


1 10 

97 8 


Aug 22 

102 

42 

16 

1 

Heart 

4-+ 


96 


Sept 5 


56 

14 

03 

Vein 



1 40 

94 9 





04 

Subcutaneous 

++ 



Sept 18 


69 

13 

03 

Vein 









0 5 

Peritoneal cavity 

4-4- 


1 40 

931 


Sept 27 


78 

9 

1 

Vein 

-f 



93 4 


Get 26 

130 

107 

29 

1 

Vein 

+ 



981 


Nov 9 


120 

13 

1 

Foot vein 

++ 


1 20 

95 


Table 2- 

— Active 

' Sensitization to Sheep So urn of Animals 
Oats, Biead, Milk and Carrots 

on Diet of 




Days 






Mini- 




Since Amount 



Gross 

Titer 

mal 




Last 

In 


Degree 

Patho- 

of 

Tem 



Weight, 

Injec 

jected. 

Place of 

Of 

logic 

Pre- 

pera- 

Eat 

Date 

Gm 

tion 

Cc 

Injection 

Shoclv* Changes 

* cipitm 

ture, F 

Pn 4 

June 23 



1 9 

Tail vein 






July 0 

150 

14 

1 

Tail vein 

-f 

0 


1012 

4 

June IS 

162 


1 

Peritoneal cavity 






June 27 

153 

9 

1 

Tail vein 

-h 



100 8 

8 

June 12 

120 


1 

Peritoneal cavity 






June 21 


9 

12 

Heart 

0 

0 



9 

June 12 

129 


1 

Peritoneal cavity 






June 21 


9 

09 

Tail vein 

+ 

0 



21 

July 29 

120 


1 

Pentoneal cavity 






Aug 17 


19 

1 

Peritoneal cavity 

0 


1 5 



Aug 27 

148 

10 

1 

Heart 

-i-+ 

-f 

1 10 

95 5 

23 

Aug 14 



1 

Peritoneal cavity 






Aug 23 

138 

9 

12 

Vein 

0 


0 

100 6 

25 

Aug 20 

148 


1 

Peritoneal cavity 






Aug 30 


10 

1 

Foot vein 

+ 


0 

998 


Sept 10 

165 

10 

1 

Tail vein 

0 


1 40 

993 


Sept 20 

163 

10 

1 

Foot vein 

0 


1 15 

988 


Oct 29 


39 

1 

Peritoneal cavity 






Nov 14 


16 

07 

Foot vein 









03 

Subcutaneous 

-i-? 


1 40 

98 7 

25 

Aug 21 

160 


1 

Peritoneal cavity 






Aug 30 


0 

1 

Heart 



0 

99 


Sept 11 

200 

11 

1 

Peritoneal cavity 

0 


1 10 



Sept 20 

215 

9 

07 

Tail vein 



1 40 

93 2 





03 

Subcutaneous 

0 





Oct 29 


39 

1 

Foot vein 

0 





Nov 14 


16 

07 

Tail vein 

-1-? 


1 20 

100 





03 

Subcutaneous 





27 

Sept 18 

225 


17 

Peritoneal cavity 






Sept 27 


9 

1 

Foot vein 

0 


1 5 



Oct 29 


32 

1 

Foot vein 

0 





Nov 14 


16 

05 

Tall vein 









1 

Subcutaneous 

0 


1 40 

100 

34 

Sept 19 

140 


1 

Peritoneal cavity 






Sept 29 


10 

1 

Foot vein 

-i- + 


1 io 

9j 1 


Oct 26 

130 

27 

1 

Foot vein 

+ 



4 


Nov 9 


14 

1 

Vein 

+ 


1 80 

lOO 

Im I 

Sept 10 



2 

Vein 







Sept 20 

310 

10 

2 

Tail vein 

0 



99 0 


* For mcaninB of signs, sec table 1 
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In the seveie cases, general flaccidity develops The animal is limp, 
and all leflexes disappear The lespirations become shallow and rapid 
Tonic and clonic convulsions and opisthotonos occur intermittently 
One animal excieted a blood}’^ urine, and seveial animals had a bloody 
discharge from the rectum 

As will be seen fiom table 1, among the animals on biead and watei, 
one animal died, eight showed marked signs of shock at one time or 
anothei, and all but one exhibited distinct signs of shock The diop 
in tempeiature was a pronounced and constant featuie of the shock, 
amounting to from 3 to 10 F 

In table 2, detailed information is given concerning the eleven ani- 
mals on a complete diet These animals constitute a contiol group for 
the senes described in table 1 Two animals showed distinct signs of 
shock with a drop m tempeiature at one time, five showed slight, ques- 
tionable leactions to the antigen, without a diop in tempeiauie, and four 
did not show any reaction Five other animals wei e lost as the result of 
hemoiihage fiom the heait 

PATHOLOG\ 

With two exceptions, those animals on a diet of biead and watei 
that were examined post moitem following anaphylactic shock showed 
a uniform pathologic pictuie, varying only in extent and intensit) 
Petechial hemoiihages in the viscera were the outstanding feature, as 
already lepoited by Paikei and Paikei ° The mesenteiic lymph nodes 
weie the fiist oigaiis to exhibit hemorihage, while the liver and the 
gastro-intestinal tiact weie the next most common sites Peyer’s patches 
were only occasionally imolved Theie was often free blood in the 
stomach and small intestine In the severer cases, minute hemorrhages 
in the panel eas, kidneys and lungs could be demonstrated These varied 
fiom pin point, almost submaci oscopic size, to a size about 2 mm in 
diametei The lungs, at the stage at which these animals were exam- 
ined post moitem, weie not emphysematous 

One of the animals on a full diet which were examined post moitem 
showed two small hemoiihages in two of the mesenteric lymph nodes, 
the others were, m the gross, iioimal 

In Mew of the fact that Flashman pioduced anaphylaxis in rats 
fiom which the suprarenal glands had been lemoved, it is interesting 
to note the difleience in the size of these glands in the two senes of 
animals The supraienal glands taken after autopsy were measured 
in the thiee dimensions By this lather ciude method, the suprarenal 
glands of the animals on bread and water weie ascertained to be 
approximately one half the size of the suprarenal glands of the animals 
on a complete diet, Avhile the a\eiage bodv weights of the animals m 
these two series differed by only 17 Gm , the one senes aveiagmg 
141 Gm , the other 124 Gm This cliffeience in size could not be 
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explained on the basis of sex Female lats weie about equally dis- 
tiibuted in both gioups 

Rat 1, which failed to show an anaphylactic i espouse two times out 
of four, was the only animal of the series on biead and watei that had 
supiarenal glands compaiable in size with those of the contiol group, 
while the smallest supiaienal glands weie found in rat 33, female, which 
died of shock 

These obsei vations suggest that the two sets of animals, those on 
complete diet and those on biead and watei, may not diffei in then 
fundamental i espouse to the foreign piotem, sheep seium, but may 
difter in some piotective mechanism supplied by the secietions of the 
supiarenal glands 

A nioie complete gioss study and a histologic study of these animals 
will be repoited at a latei time 

Table 3 — Pi ccipituwgcn Content oj the Set tun of IVhitc Rats Scnsitisicd 

to Sheep Set tim 



lotal Amount 

Amount of 

Days 

Highest 


of Slicep Serum 

Enst injee 

Since East 

Dilution Giving 

Hat 

Injected, Ce 

tion, Cc 

Injection 

Ring 

27 

IS 

1 8 

9 

1 160 

34 

1 

1 

10 

1 80 


3 

1 

14 

1 40* 

33 

1 

1 

10 

1 ICO 


3 

1 

14 

1 12* 

Im I 


2 

C 

1 640 

29t 

1 

X 

9 

1 320 

31f 

1 

1 

10 

1 ICO 


3 

1 

11 

0 

set 

7 

1 

14 

1 20* 


* Bings lamt and rather inconclusive 

t The last three animals belong to the senes on a diet of bread and uater 


PRECIPITIN AND PRECIPITINOGEN CONTENT OF THE SERUMS 

The precipitin and pi ecipitinogen content of the rats’ sei urns was detei - 
mined by means of the ring test in small tubes made from glass tubing 
with an inside diameter of 3 mm The readings were taken after one and 
a half hours’ incubation at 37 C Appropiiate contiol tubes with sodium 
chloride solution and with seium fiom normal lats, both on a complete 
and on a bread and watei diet, weie also piepaied It was found 
advisable in detei mining the titer of the piecipitm to dilute the lats’ 
serums 1 2 because of the fiequency of a ring when physiologic solu- 
tion of sodium chloiide was layered over undiluted lat serum The 
numbeis given in the table undei the heading "Titei of Precipitin” 
lepiesent the highest dilutions of sheep serum antigen to give a ring 
The titei IS actually somewhat highei, as the rat serum had been diluted 
as mentioned With the exception of rat 31 fiom the series on biead 
and water, the serum of which showed a titer of precipitin far in excess 
of the titers of precipitin of the seiums of the othei animals the two 
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senes did not show any striking diffeience in the titers of the precipitin 
of then serums Foimation of piecipitin in the rat is therefore not 
marked, as has already been reported by Longcope and by Spam and 
Grove 

The precipitinogen content of the serum was determined in only a few 
rats by means of a strong, undiluted rabbit antisheep serum, which, when 
tested with sheep serum, gave a titer of 1 25,000 by the ring method 
described Table 3 details the results The sheep serum had almost 
disappeared from the rats’ circulation at the end of fourteen days, 
which agrees with Longcope’s observations Evidence of a difference 
between the two series of animals in the precipitinogen content of their 
serums was not presented in these few experiments 

SUMMARY 

Pronounced symptoms of anaphylactic shock cannot be produced 
m white rats on a diet of oats, bread, milk and gieens 

Symptoms of anaphylactic shock can be constantly pioduced in 
white rats on a diet of white bread and water 

The gross lesions of anaphylaxis in the white rat aie small petechial 
hemorrhages into various viscera, notably the mesenteiic lymph nodes, 
the liver, the gastro-intestinal tract, the kidney, the pancreas and the 
lung 

The suprarenal glands of rats on a diet of bread and watei are con- 
siderably smaller than those of animals on a complete diet 

So far as investigated, the titer of the precipitin and the titer of the 
piecipitinogen content of the serum of sensitized lats on a diet of bread 
and water do not differ significantly from the corresponding titers of 
the serum of sensitized animals on a diet of oats, greens, bread and milk 

IS Spam, W C, and Grove, E F Studies in Specific Hypersensitiveness 
XII A Study in Rat Precipitin, J Immunol 10 433, 1925 



Laboratory Methods and Technical Notes 


A SIMPLE GLYCEROL WATER CRYSTAL VIOLET POTATO 
CYLINDER MEDIUM FOR DIAGNOSTIC CULTURES 
OF TUBERCLE BACILLI 

H J CoRPER, AID, AND Nao U'iEi, Ph D , Denver 

In previous communications,^ results weie reported which led to a 
new method for the isolation and cultivation of tubercle bacilli from 
contaminated tuberculous materials In a later report, ^ it was demon- 
strated that the new method is superior to Petroff’s method of 
isolation and equals in efficiency the method that employs inoculation 
of guinea-pigs for the detection of the presence of tubeicle bacilli in 
urines, sputums, tissues and other contaminated materials, and in many 
lespects surpasses the latter method for practical diagnostic purposes ^ 
Further observations on the urine in doubtful cases and experiments 
with puie tubeicle bacilli m salt solution ha\e confirmed the previous 
observations demonstrating the efficiency of the new cultuie method as 
compaied with the method that employs inoculation of guinea-pigs 
In one of the eailier reports,^ it was pointed out that cr}'Stal violet, 
when incorpoiated in a medium of mashed potato and agar, exerted a 
deleterious effect on the growth of the tubercle bacilli This was 
further confirmed on more extensive study Therefore mediums made 
of mashed potato and agar cannot be lecommended for use in the 
isolation of tubeicle bacilli When, however, it is desiied to take 
advantage of the growth-promoting properties of potato incorporated 
in a solid medium similar to an agai medium for growing pure tians- 
plants of tubeicle bacilli, the following simple medium is advised, with 
the omission of the crystal violet and broth 

Mashed autoclaved potato 
Glycerol 
Agar-agar 
Distilled water 


* Submitted for publication, Dec 17, 1928 

=^From the Research Department, National Jewish Hospital 

1 Corper, H J , and Uyei, Nao The Isolation of Tubercle Bacill from 
Contaminated Tuberculosis Alatenals, Am Rev Tuberc 16 299, 1927, The Culti- 
vation of Tubercle Bacilli An Improved Method for Isolation from Tuberculous 
Alatenals, J Lab & Clin Med 13 469, 1928 

2 Corper, H J , and Uyei, Nao Further Observations with a New Alethod 
for Cultivating Tubercle Bacilli A Comparison with Guinea-Pig Inoculation and 
Petroff’s Method, J Lab & Clin Aled 14 393, 1929 

3 Corper, H J The Certified Diagnosis of Tuberculosis, J A AI A 91 
371 (Aug 11) 1928 


25 per cent by weight 
2 5 per cent by weight 
1 5 per cent by weight 
71 per cent b}’’ weight 



836 


ARCHIVES OF PATHOLOGY 


This nutrient medium cannot, however, leplace the ciystal violet 
potato cylinder medium for the isolation of tubercle bacilli from con- 
taminated tuberculous materials 

Note was made in our earlier reports that bioth added to the potato 
cylinder medium used in the new culture method, played a more or 
less indifferent role in piomoting the giowth of the tubercle bacilli on 
this medium The possibilit)'- of obviating the use of broth in the potato 
medium was therefore suggested In ordei to test this point more 
caiefulty before the omission of broth from the medium was recom- 
mended, potato cylindei crystal violet mediums were prepared contain- 
ing varying amounts of pure glycerol m aqueous solution, and their 
efficienc}'^ for use in the growing of tubeicle bacilli was compared with 
the medium pieviously recommended, which contained crystal violet 

Table 1 — Ciystal Violet Potato Cyhndcis iii Glycetol Watei Coinpaied with 
Ciystal Violet Potato C^Iindeis m Glycei ol Bi oth as Mediums foi the 
Gi oivth of Tiibei cle Bacilli 


Amount of Virulent Human Tubercle Bacilli m Milligrams per 
Amount of Glj cerol Cubic Centimeter in Suspension Used for Seeding 

Solution in Which Culture lubes mth Gronth Besulting 

Crystal Violet Potato , -a_ , 

Cj linder* Was Contained 1 Mg per Cc 0 0001 Mg per Cc 0 000,001 Mg per Cc 


5% glycerol broth 
5% glj cerol ater 
4% glycerol yrater 
S% glycerol water 
2% gly cerol water 
1% glycerol water 


LuAuriant 

Luxuriant 

Marked 

JIarked 

Marked 

Appreciable 


Marked 

Marked 

Marked 

Appreciable 

Appreciable 

Appreciable 


Marked 
Marked 
Marked 
Appreciable 
Not appreciable 
Not apprecfablo 


* The potato cylinders nere prepared by immersing the cleancut cylinders in a freshly 
miyed solution of 0 0015 per cent crystal violet in 1 per cent sodium carbonate 


potato cylinders in 1 5 cc of 5 pei cent glycerol broth The lesults of 
this test aie recorded m table 1 

In order further to test the value of the glycerol water in leplacing 
the glycerol broth in the preparation of the ciystal violet potato cyhndei 
medium used for detecting tubercle bacilli in tuberculous materials, 
comparative studies were made in which from 1 to 7 per cent glycerol 
water was tested, positive sputums being used as test material and 5 
per cent glycerol bioth crystal violet potato cylinder medium as control 
The sputums were prepared for culture by treatment with an equal 
volume of 6 per cent sulphuric acid, as lecommended in the pievious 
leports The results of this study in the isolation of tubeicle bacilli 
from sputums are recorded in table 2 

It IS to be noted fiom an examination of the data recoided in tables 
1 and 2 that glycerol w'ater, containing glycerol in strengths of from 
4 to 7 per cent, added to the crystal violet potato cyclindeis yielded 
growths of tubercle bacilli equally well and with as few contaminations 
as did the 5 pei cent glycerol broth cijstal violet potato cylinder 
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medium Similar results were obtained i\lien other tuberculous 
matenals v.ere used for the test and A\hen boMne tubercle bacilli were 
used 

Since the use of gl>cerol water in place of glycerol broth markedly 
simplifies the preparation of the medium, the sulphuric acid potato 
method for the isolation and detection of tubercle bacilli consists essen- 
tially in the followang procedures 

One cubic centimeter or suspected material is beaten to a homogeneous pulp 
and introduced into a sterile centrifuge tube of 15 cc capacity with 1 cc of 6 per 
cent sulphuric acid (contaming 17 cc of 96 per cent [specific gra\it>, 1 84] sul- 
phuric acid m 500 cc of distilled water) and mixed After incubation at 37 C for 
thirtj' minutes, the contents of the tube are mixed with about 10 cc of sterile 

Table 2 — Covipansoji of Glycerol Water Crystal Violet Potato Cylinder Mcdtuni 
zoifh Glycerol Broth Crystal Violet Potato Cylinder Medium for Cultiiafing 
Tubercle Bacilli from Sputum 


Ecsnlts Obtained, in Percentage 
of Tubes Planted* 


^ 

Amount of 61 >cp’o 1 solution in Which Crvstal \ioict Contamination', 

Isolations, 

Potato Cvbndrrf Was Contained 

per Cent 

percent 

5% glycerol broth (control) 

4 

&3 

1% glycerol water 

1 


glycerol water 

0 

99 

35c glycerol water 

O 

GO 

glycerol water 

3 

97 

35o glvcerol water 

5 

E3 

25^ glycerol water 

*> 

S9 

15c glycerol viater 

z 

SI 

* In this table are recorded the rc'nlts of the 

isolation of tubercle 

badlli from fifteen 


specimeiis of spnturns that trere positive in sta ned smears examined under the microscope, 
five tubes of medium being used for the testmg of each specimen of sputum, malmg a total 
of seventy five tubes from vhich the percentage of the contarmnations and the isolations In 
the respective columns ivere figured 

t The percentage of glycerol recorded is the amount contained in the 1 5 cc of the solution 
placed in the culture tube m i\hich the potato tyhnder rested 

09 per cent sodium chloride solution and centrifugated The residue, after the 
supernatant fluid has been decanted, is seeded on the surface of the gbcerol water 
crystal violet potato cjlmder medium, the culture tube bemg capped with tin foil 
after the cotton plug has been lightly impregnated with hot paraffin to preACnt 
drying out of the medium The medium is prepared by placing 1 5 cc of 6 per 
cent aqueous solution of glycerol (made with pure tap w'ater or distilled water) 
in a sterile culture tube, 6 mches by ^ inch (1524 by 1 9 cm ) in size, in which 
has been inserted the crystal wolet potato cylinder, about 3 inches (7 6 cm ) long 
and §4 uich (1 59 cm ) m diameter The latter is made by soaking a clean potato 
cylinder halved longitudinally, m a freshly mixed 0 0015 per cent standard crystal 
nolet in 1 per cent sodium carbonate solution (prepared from the pure anhydrous 
salt) The entire medium is sterilized in an autoclave at 15 pounds (6 8 Kg) 
pressure for thirty minutes Excesswe or prolonged heating of the medium 
durmg sterilization is to be aAoided The culture tubes should be incubated in the 
dark with due precaution bemg taken to a\oid drying of the medium or contamina- 
tion A luxuriant growth should occur on this medium within from two to vix 
veeks, but if the culture is negative, the tubes should not be discarded for diag- 
nostic purposes until after three months’ observation at incubator temperature 
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SUMMARY 

In the sulphuric acid potato culture method for the diagnosis of 
tuberculosis, 6 per cent glycerol water can be used to replace the 5 pei 
cent glycerol broth pieviously recommended for the preparation of the 
crystal violet potato cylinder medium This simplifies the preparation 
of the culture medium used in this new diagnostic method 

Human and bovine tubercle bacilli grow with equal facility when 
piesent in small numbeis m tubeiculous mateiials on the ciystal violet 
potato cylinder medium with glyceiol watei in the absence of brofi' 
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The word paleopathology was coined by Ruffer ^ as a name for the 
science of disease in peisons of ancient times The pm suit of any 
branch of knowledge foi its own sake does not need justification, how- 
evei, it IS manifest that paleopathology may be of use m helping to 
explain diseases of the present time It may, foi instance, thiow light 
on the origin of some of the infections Again, the contrast between 
the diet and habits of primitive men and those of civilized men opens a 
field for study of diseases of the teeth that may yield results of practical 
value to men of the present da}’^ 

The monogiaphs, papeis and abstracts fiom which this leMew has 
been compiled have been found, foi the most part, in journals of 
aicheolog}, ethnology and anthropology, and m the leports of surveys, 
of museums and of learned societies in vaiious jiaits of the world As 
such sources of infoimation are not easily accessible to pathologists. 
It IS hoped that the leview may be useful to them Obviously, some 
valuable mateiial may have been orerlooked, furtheimoie, new mateiial 
IS coming to light almost daily 

SOME CASES or IDENTIFI CATION 

Piecisely where, in point of time, the paleopatholog)^ of man begins 
and ends is not easy to define, nor is it a matter of great moment The 
case of Admiial John Paul Jones, distinguished for his sei vices to the 
American colonies during the war of the Revolution, may not belong 
to ancient history, but it is sufficiently outside the routine expeiience 
of pathologists to be woith recalling 

Jones nas buried in Pans in 1792, the body being enclosed in a 
coffin of lead containing alcohol In 1905, when his lemains were 
removed for transjioitation to the United States, even the features of 
the face were found corresponding exactly with a bust made during 
his life The identification by anthi opologists was supplemented by an 
autops} that seems to have given satisfactoiy results - 

The lungs, heart, liver, stomach, spleen and kidneys were in the 
main well preseived A scar in the left lung was attributed to an 
attack of pneumonia that Jones was known to have had thiee jears 
prior to his death and which was said by physicians in Pans a yeai 
later to have affected his left lung peimanently The stiiations of the 
cardiac muscle were Aasible The spleen was laige and firm The livei 
Avas yelloAvish broAvn and somcAAdrat contracted , the In^er cells Avere not 
Avell pieserA^ed Some of the A’^essels of the kidney Avere sclerotic and the 

1 Ruffer, M A Path &. Bact 18 149, 1913, Paleopatholog}^ of Egypt, 
Chicago, Unnersitj of Chicago Press, 1921, p 139 

2 Porter, Horace The RecoAer^ of the Bodj of John Paul Jones Centur} 
^fagazine 70 948, 1905 
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glomeruli were in part fibrous Bacteria were demonstiated in the 
hvei and the kidneys A diagnosis of “interstitial nephiitis” was made, 
and It was stated that the results of the autopsy were consistent with 
the history, the patient having had severe dropsy foi a week oi moie 
before his death The report on the histologic changes and its con- 
clusions were confirmed by Cornil The excellent preservation of this 
body for 113 years was doubtless due to the alcohol The odor of 
alcohol was still evident in spite of a ciack in the coffin ^ 

Another case in which the condition of the body assisted in its identi- 
fication was that of Don Francisco Pizaiio, whose remains were 
exhumed at Lima, Peru, in 1891, on the 350th anmveisaiy of his death 
Pizarro was known to have been assassinated, and the wounds found 
on the body, in particular one on the right side of the neck, coi res- 
ponded with those described in the accounts of his tragic end Appar- 
ently, embalming had not been done, but the muscles, tendons and 
lessels could be traced, and the right eye was recognizable The face 
in general and the viscera wei e not well preserved 

An interesting, if not entirely convincing, stoiy is related by Furst ® 
of an Icelandic tradition to the effect that King Olav Geirstadaalv, of 
the ninth century, was a tall man who died having a disease of the foot 
A great mound said to have been built by this king yielded the skeleton 
of a tall man whose bones were deformed by “rheumatism,” especially 
one foot and the left knee 

Among the many dramatic episodes brought to light in the study of 
Egyptian mummies is one of exceptional inteiest related by Elliott 
Smith® An exploiei of Egyptian antiquities had seal died for the 
mummy of Queen Tiy, wife of the Phaiaoh Amenophis III, of the 
eighteenth dynasty, and he thought he had found it Other Egyptologists 
maintained that the archeologic evidence proved that the mummy was 
that of the heretic King Akhenaton (Amenophis IV) The bones weie 
submitted to Smith as those of the queen To his surprise, he was forced 
to the conclusion that the skeleton was that of a young man and not 
that of an old lady However, the condition of the epiphyses pointed 
to an age of about 23 years, certainly not more than 30 yeais, if 

3 It would be interesting to know whether or not this incident inspired an 
amusing, if somewhat irreverent, song, popular among college students a few years 
ago 

4 AIcGee, W J Remains of Don Francisco Pizarro, Am Anthron 7 1 

1894 

5 Furst, C M Nar de doda vittna, Stockholm, Svenska Teknologforenm- 
gens (Tissell’s) forlag, 1920, abstr, Anthropologic 33 605, 1923 

6 Smith G E Cambridge Univ Med Soc Mag , 1926, p 32 Smith, G E , 
mid Dawson, W R Egyptian l^Iummies, London, George Allen & Unwin 1924 ' 
The Broadvav, Westminster Hosp Gaz 4 25, 1928 
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the ownei of the skeleton was noimal The histoncal evidence 
indicated that the king was at least 30 years old and pi obably 36 when 
he died It happened that a numbei of contempoi ai 3 ^ poitiaits of 
Akhenaton had come down to these times His feminine appeal ance 
in these portraits had long been remarked As his skull indicated a 
slight degiee of hydrocephalus, and his lowei jaw was somewhat over- 
giown, an additional sign of disease of the hypopltysis, Smith “ suggested 
that Akhenaton may have been a victim of dystrophia adiposogenitalis, 
01 Froehch’s sjmdrome, which leads to a delayed union of the epiphj'ses 

Fiom such examples, occuiiing within histone times, which could be 
multiplied, human paleopathology may be extended to a time 50,000 or 
moie years earlier when evidences of disease in the bones and teeth of 
the FTeandertal man of the latter pait of the glacial peiiod weie 
encountered The bodies of Eskimos, encased in ice and seveial cen- 
times old, have been discoveied in Alaska, and long-haiied mammoths 
have been found in the fiozen mud of northern Sibeiia, the carcasses 
of which had been well pieserved by the cold foi man}’’ thousands 
of yeais Though it may seem fantastic, it is not impossible that some 
pathologist may yet have the thiilhng experience of making an autopsy 
on the fiozen 01 desiccated bod}'^ of a Neandeital man 

CHRONOLOGY 

For the chronology, one must rely on archeologists Then methods 
are essentially those of geologists When stiata he one above anothei, 
objects found in the lowest levels should be the oldest Howevei, theie 
aie possibilities of error that have led to many controvei sies Buiial 
ma}^ introduce a skeleton into a level lowei than that to which it 
belongs (intiusive burial) A stratum foimed undei water maj'^ con- 
tain objects that have washed in fiom an oldei stratum An Indian 
may have picked up the bone of a mastodon, as any one might do, 
if such a bone were found buiied with the Indian, it might lead to the 
eiioneous conclusion that this Indian and this mastodon were contem- 
poiaries Strata formed by recent lains and floods may falsely seem 
continuous with older stiata I myself extracted an intact beer bottle 
from giavel that I had supposed dated from the middle of the glacial 
peiiod Eiidently, the amateui archeologist may easily make mistakes, 
while professional archeologists may sometimes hold diverse opinions 

Archeologists have pi ejected chronolog}’- backward b}" many 
thousands of j^ears The end of the glacial period is the eailiest date 
that can be stated approximately in years, and it may be placed at fiom 
10,000 to 30,000 }^ears ago Some of the discrepancy in these figures 
ma}' be explained when one lecollects that the glacial period must have 
come to an end in such a legion as the neighboihood of New York 
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much earhei than it did in such localities as Montreal, about 300 miles 
farther noith The glacial period has not yet come to an end m 
Greenland ^ The early Egyptians may have had a neolithic culture when 
much of the Scandinavian peninsula was buiied in ice 

It appears that in the glacial (oi pleistocene) period theie weie 
seveial long intervals during which the ice leceded and warm 
climates prevailed Penck, of Munich, has recognized in Euiope four 
glacial periods, named Gunz, Mindel, Riss and Wuim, the fiist being 
the oldest They weie separated by three interglacial peiiods, as the 
Riss-Wuim and so on Estimates of the lapse of time requiied foi the 
four glacial periods and the thiee interglacial periods vaiy fiom more 
than 100,000 to 1,000,000 yeais 

In Noith America, theie are evidences that the ice sheet advanced 
and receded as in Europe, but it is not at piesent possible to cooidinate 
the glacial periods and the intei glacial peiiods of the two continents 
It seems expedient to introduce these elemental y facts and those that 
are given in the immediately ensuing paragraphs, since it will be neces- 
sary to refer repeatedly to the chronology adopted ® 

As is well known, archeologists have designated stages in the 
development of human culture according to the use m them of iron oi 
bronze oi polished stone or rough stone These stages may be aiianged 
111 a chronological table, omitting all but genei al headings, as follows 


Iron age, beginning about 1500 B C to 500 E C 
Bronze age, beginning about 4000 B C to 1000 B C 
Neolithic age, beginning about 10000 B C 
Paleolithic age, including 


The reindeer period, or 
period of cave artists, 
men of modern skeletal 
type , 

Neandertal or { 

Mousterian race f 


subdivided into 
Magdalenian, 
Solutrean and 
Aurignacian 


Latter part of the 
Wurm glaciation 
from 15,000 to 40,000 
years ago 


Earlier part of the Wuim glaciation and the Riss- 
Wurm interglacial period 


lion and bronze were employed m southwestern Asia and m Egypt 
long before they were introduced into western Euiope The oldest 
objects of iron that I can leain of aie some iron beads discovered by 
Fhndeis Petrie in a predynastic tomb in Egypt (i e , of 3400 B C oi 
eailier) The tomb of King Tut-ankh-amen (1400 BC) contained 

7 For a concise and readable account of the glacial period, I refer the reader 
to Coleman, A P Ice Ages, Recent and Ancient, New York, The Macmillan 
Companv, 1926 

8 There are many excellent works largely devoted to these subjects 
lilacCurdy, G G Human Origins, New York, D Appleton & Company, 1924, 
Osborn Men of the Old Stone Age, New York, Charles Scribner’s Sons, 1918 
Boule Les hommes fossiles. Pans, Masson & Cie, 1923 Obermaier Fossil 
^lan in Spam, New York, Hispanic Society, 1924 
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a fine daggei and othei well made articles of non® Bionze was the 
metal m use at the time of the Tiojan war 

During the bionze age, cremation was piacticed in some parts of 
Europe so that human remains aie largely lacking fiom those legions 
It is customar}^ to lefer objects found m Egypt to one of the numerous 
dynasties, the fiist of which, according to Breasted, had its beginning 
about 3400 B C 

The most impoitant event in the chionological table is the appeal ance 
of men of the modern skeletal type (including the so-called Cio-Magnon 
race) m the latter pait of the Wurm glaciation 

Still, going backward, one finds the transition fiom modem man to 
Neandeital man abiupt The numbei of skulls and even of faiily 
complete skeletons of Neandertal man is large enough to make his 
reconstruction possible He was shoit, stocky, powerful, bending at 
the knees, with his head proti tiding forwaid and showing a strong 
lowei jaw and teeth, with chin leceding oi wanting, a large face, eye- 
sockets laige, ej^ebrow ridges prominent, foiehead lecedmg and a foia- 
men magnum lather fai back His biain was of good size, and the 
com olutions were, in geneial, the same as those in modern man, but 
somewhat simjiler The frontal bones weie lelatively less developed 
He was iight-handed He used fire He buiied his dead, which 
accounts foi the considerable numbei of finds of skeletal lemams He 
IS the original caveman of fiction, the low-brow of modem slang A 
majoiit} of anthiopologists appeals to believe that Neandeital man was 
a diffeient species from modern man and that he became wholly extinct 
Hrdlicka, of the United States National Museum, AVashington, has 
ably defended the position that modern man is descended fiom Neandei- 
tal man, and that this de^elopment occuried in cential Euiope 

The possibility that atavistic and now ciiminal tendencies inherited 
fiom Neandeital man may appeal in individuals of the piesent offers an 
interesting field foi speculation But it may be that a gieat injustice 
has been done Neandertal man , foi all one knows, he may have had a 
mild and gentle disposition, while having a forbidding exteiioi 

Although numeious stone implements have been found that belong 
to the middle or eaily parts of the glacial penod, at present only two 
fiagments of human remains are known to have come fiom those 
1 emote times the Heidelberg or Mauer jaw, which does not show any 
pathologic condition, and the incomplete Piltdown skull The latter is 
so thick as to have suggested that it came fiom a man with aciomegaly 
or fiom one with Paget’s disease 

9 Carter, Howard The Tomb of Tut-ankh-amen, New York, Doubleday, 
Doran & Company, 1927, vol 2, p 248 The examination of the bod}^ of King 
Tut-ankh-amen bv Derrv did not give results of importance to pathologists 

10 Adami, J G Medical Contributions to the Study of Evolution, New York, 
The klacmillan Company, 1918 
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Shattock^^ made a careful study of this famous skull fiom the 
point of view of the pathologist While he excluded osteitis deformans, 
acromegaty and seveial other conditions as causes of the thickening, he 
seemed to think that it might have been due to rickets, and concluded 
that, at least, it may have been pathologic I have had the opportunity 
to give the Piltdown skull a biief inspection, and was impressed with 
the fact that it was extiemely thick, and that this thickness might he 
pathologic, but the natuie of the material did not permit an exact 
diagnosis 

In America, it is exceedingly difficult to determine the age of native 
human lemains The Indians continued to use the implements of their 
own culture long after the white race came In fact, in Mexico and 
in oui own Southwest, one may any day see a woman grinding coin 
in a stone metate within a few yards of automobiles and railioads 
The presence m a giave of glass beads oi iron axes may piove that the 
burial was lecent, but the absence of such articles does not piove that 
It was ancient Supei imposed strata containing evidences of different 
cultuies, such as are common m Europe, are rathei rare in America 
Much progiess m defining the sequence of cultuies has been made in 
Peru, 111 Central America, m the Southwest of the United States and in 
Ohio, to mention some of the best known fields Realizing the immense 
activity of Ameiican aicheologists, one may look forward to a solution 
of many of the difficulties before long 

Whether oi not there is lehable evidence foi the existence of man 
m America dm mg the glacial peiiod is still, as it has been foi many 
yeais, a mattei of lively controveisy Anthropologists seem faiily 
agieed that the Indians constitute a well defined lace, that then pio- 
genitois came from Asia by successive migiations and that their sojouin 
in America has been a long one In a previous papei,^- I suggested 
that the probable absence fiom America of most of the infections of 
worldwide distiibution, piioi to the time of the discovery, and the gieat 
susceptibilty of the Indians to infections introduced from Etiiope are 
indications that the separation of the Ameiican lace from the laces of 
the Euiasian continent has been a long one 

MATERIALS 

Histoiy contributes to paleopathology facts of the utmost importance, 
but m the piesent review only the material souices will be considered 
The laigest propoition of the facts of human paleopathology has come 
fiom the stud} of ancient bones and teeth These are the only sources 

11 Shattock, S G Tr XVIIIth Internal Cong Med, London 1913 Sec 
on Path , p 3 

12 Williams, H U Bull Johns Hopkins Hosp 20 339, 1909 
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of evidence foi the conditions of disease of the earhei periods of man’s 
history 

The bones of neolithic, late-paleohthic and Neandertal man which 
show signs of disease are preserved in museums scattered ovei western 
and central Euiope The publications in which they aie described are 
scattered m like fashion Egypt has furnished an enormous amount 
of material, which dates fiom the late prehistoiic era down to eaily 
Christian times Smith has examined about 30,000 ancient Egyptian 
and Nubian bodies, while Wood-Jones based his rejiort on the exam- 
ination of 6,000 bodies more than all the rest of the world has given 
to the science of disease in ancient man 

At the time of the enlargement of the gieat Assuan dam, near the 
bolder where ancient Eg3pt and Nubia met, it was recognized that 
the region to be flooded contained a vast quantity of priceless archeologic 
mateiial Fortunatel}' for science, the study of the human remains was 
entrusted to Smith, who was assisted by Wood-Jones and Deir}'^ Then 
labors weie begun m 1907, and weie completed in 1910, and their final 
leport was given out in 1910 To appieciate the value of their labors, 
one must realize how time-consuming aie the measurements of the skull 
and skeleton made by physical anthropologists, the personal discomforts 
attending field woik in Nubia and the fact that some of the gentlemen 
named carried on, at the same time, then regular duties at the medical 
school in Cairo The promptness with which their results were given 
to the world undei these conditions and their thorough but concise 
analysis of that great mass of human remains challenge admiration It 
is to be regietted that their repoits^® are not more easily accessible to 
the geneial student 

For facts concerning the paleopathology of Eg}'pt, one is also 
indebted to the studies of Rufifer ^ Besides these there are numerous 
less extensive ai tides on material from Egypt 

In America, one is fortunate in having brief notes on the bones of 
the North American Indians made eaily by a competent pathologist, 
Whitne}’^ as well as the excellent paper of Landon The largest 
single souice of South American Indian remains has been Peru, and 

13 Wood-Jones, F General Patholog}', Fractures and Dislocations, in 
Human Remains, Archeological Survey of Nubia, Report for 1907-1908, Cairo, 
1910, vol 2 Smith, G E , Wood-Jones, F , Derrj% D E Articles in Bull 
Archeological Survey of Nubia, 1908-1910, nos 1-6 Smith, G E, and Dawson, 
W R Egyptian Mummies, London, George Allen & Unwin, 1924 The latter 
contains a good brief summary of the pathologic conditions encountered in Egjp- 
tian remains 

14 Whitne\, W F Diseases of the Bones of North American Indians, Rep 
Peabodj^ Museum 3 433, 1884 

15 Landon, F W Madisonville (Ohio) Pre-Historic Cemetery, J Cincin- 
nati Soc Nat Hist 4 247, 1881 
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the most complete reports on the pathologic conditions shown in the 
bones are those of Hrdhckai« and MacCtiidy/" both leports furnished 
with beautiful illustrations I am gieatly indebted, also, to Moodie 
for the facts that he has assembled, bearing on both continents Within 
a few years, a large quantity of skeletal mateiial of the Pueblo Indians 
has been excavated at Pecos, N M , in the United States, by Kiddei 
The human remains will be the subject of a report by Hooton ^ Unfor- 
tunately, It IS not available for the pui poses of this review I had the 
opportunity of giving some of these bones a brief inspection and found 
that there aie among them cases of symmetrical osteoporosis of the 
cranium, of fractures, of osteomyelitis, possibly some of tuberculosis, of 
probable osteomalacia and of thickening of various long bones that might 
have been produced by syphilis oi by periostitis or by osteitis defor- 
mans There are also among them cases of arthritis deformans Much 
remains to be done in studying the pathologic conditions of the bones of 
Indians deposited in the great museums 

TECHNIC 

Bones, when first unearthed, are sometimes so soft and fragile that it is desir- 
able to endeavor to preserve them by infiltration with such materials as paraffin or 
shellac Sections of bone and teeth may be made by grinding, the technic for 
which IS described in textbooks of histology, so that it need not be repeated here 
Sections may be made after bone has been decalcified by the usual methods Even 
when a bone is hundreds of years old, it is best to fix it in formaldehyde before 
decalcification Some old bones are infiltrated with so much calcium carbonate 
that decalcification must be done carefully on account of the evolution of carbon 
dioxide, which teais the tissue Embedding in celloidin is usually recommended 
If the amount of organic framework left is slight, decalcification may be per- 
formed after embedding the tissue in celloidin In one case, I obtained usable 
sections by this method when decalcification before embedding had reduced the 
tissue to a formless jelly A recent monograph from Aschoff's laboratory con- 
siders the preparation of ground sections of bone and their examination by trans- 
mitted, reflected and polarized light, with especial reference to the study of ancient 
specimens 


16 Hrdhcka, A Pathology of the Ancient Peruvians, Smithsonian Coll 61 
57, 1914 

17 MacCurdy, G G Human Skeletal Remains from the Highlands of Peru, 
Am J Phys Anthrop 6 217, 1923 

18 Moodie, R L Paleopathology, Urbana, 111 , University Illinois Press 
1923 

19 Hooton, E A , to be published by the Phillips Academy, Andover, Mass 

20 Weber, Moritz Schliffe von Rohrknochen und ihre Bedeutung fur die 
Unterscheidung der Syphilis und Osteomyelitis von der Osteodystrophia fibrosa 
sowie fur die Untersuchung fraghch syphilitischer prahistorischer Knochen, Beitr’ 
z path Anat u z allg Path 78 442, 1927 
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OBSERVATIONS ON ANCIENT BONES 

Erosion of bones by natural forces aftei death, including roots of 
plants and rodent animals, may produce lesults that simulate tlie effects 
of diseases destructive of bone Elliott Smith discussed eiiois of 
diagnosis in the case of certain ancient Egvptian bones that had been 
gnawed by a small beetle 

Defo} mations — Examples of ariested oi defective de\elopment are 
not rarel)^ observed in ancient bony lemams, sucli as cleft palate, 
metopic suture and the presence of an inteipaiietal bone The lattei 
is said to be frequent in native Peruvian skulls, and is often called the 
Inca bone Defoimitv of the skull may be natural or artificial Both 
kinds are widely distributed The possible relation of asymmetry of the 
cianium to disease of the iieiious s}stem is discussed brief!} b} Ray- 
mond ~~ 

Artificial deformation results fiom pressure on some portion of the 
head exeited during infancy Such deformity may have been uninten- 
tional, and was common among many American Indians when the occiput 
of the bah} constantly pressed on a resistant support Intentional defor- 
mation of the skull has been practiced in many parts of the world and 
fiom early periods A good brief account of it, with references to the 
literatuie, was given by Hrdhcka,-® who said the effects on the health 
of the subject weie insignificant 

Large S}mmetrical depressions on the parietal bone, which have 
been attributed to senile atrophy oi to congenital defect, and which are 
usuall} rare, were found by Smith -■* with great fiequency m bodies 
from ancient Egypt, but only in remains from the upper classes of 
certain periods and of certain localities One cemetery at the Pyiamids 
}ielded seventy examples It was suggested that the depressions were 
produced b} the wearing of iieaiw wigs 

Hydrocephalus was described by Derry as occurring in an 
Eg}^ptian (Roman Period) associated with atrophy of the bones of the 
left side, indicating hemiplegia Another case of hydi ocephalus in 
remains from a Merovingian cemetery at Weimar has been reported on 
by Pfeiffer 

21 Smith, G E Lancet 2 521, 1908 

22 Ra} mond, Paul Les maladies de nos ancetres de 1 age de la pierre, 
Aesculape 2 122, 1912 

23 Hrdlicka, A Handbook of American Indians, Washington, Bureau of 
American Ethnologj, Bull 30, pt 1, 1907, p 96 

24 Smith (footnote 6, first reference, p 38) 

25 Derr^, D E J A.nat & Ph^slol 47 436, 1913 

26 Pfeiffer, L Cor -B1 d allg Aerzt \ Thunngen 29 426, 1900 
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Smith-" described talipes equinovaius in the mummy of Siptah 
(nineteenth dynasty, about 1410 B C ) Dawson mentioned anothei 
reported by Murray as observed m a mummy of the twelfth dynasty 
Buffer and Dawson copied a numbei of ancient Egyptian diawmgs of 
clubfoot in their ai tides on dwarfs and defoimed persons 

Cretinism was diagnosed in connection with an Egyptian skull of 
the eighteenth dynasty by Seligmann,-® who discussed the points of 
distinction from achondroplasia 

Rickets — One is impressed with the small amount of evidence of 
rickets m the material from ancient Egypt Wood-Jones,^® in 1908, 
found none m 6,000 bodies His statement was confirmed by Smith 
and Dawson ® in 1924, after a much largei material was available 
Buffer, m his article on dwaifs and othei deformed peisons in ancient 
Egypt, reproduced drawings of bow-legged peisons who, he believed, 
must have had iickets Klebs alluded to the “bow-legged god Bes 
and the rachitic child on amulets of the Saitic-Persian peiiod (Berlin 
Museum von Oefele) ” I have met with one refeience to lachitic 
bones of northern Euiope of the neolithic period, this was by Carl 
Furst,® who mentioned several cases m remains fiom Denmaik and a 
probable case in remains from Norway Theie is little lecoided evi- 
dence of rickets in the bones of ancient America Clay figuies like 
hunchbacks were alluded to by Whitney , the same author made no 
reference to rickets as having been seen in the bones examined by him 
Lehmann-Nitsche merely mentioned a few bones as rachitic in his 
report on arthritis deformans Hrdhcka,*^ whose opportunities foi the 
examination of the bones of American Indians have been enormous, 
said that “rachitis did not exist in the pi e-Columbian Indian ” It has 
been suggested that symmetrical osteoporosis of the cianium described 
in the following section is a condition allied to rickets 

The condition known as osteitis fibrosa (von Beckhnghausen) and 
that known as osteitis deformans (Paget), now considered by many 
German pathologists undei one heading as osteodystrophia fibrosa, 
seems to have been almost ignored in the study of ancient osseous 
remains, further research on such mateiial is needed 


27 Smith (footnote 6, second reference) , The Royal Mummies, Cairo, 1912 
From the Service des Antiquites de I’Bgypte, Catalogue Generale des Antiquites, 
Egyptienne J Musee de Caire, nos 61051-61100 

28 Ruffer, M A On Dwarfs and Other Deformed Persons, Bull Soc 
Archeol d’Alexandne, no 13, reprinted (footnote 1, second reference) Dawson, 
W R Dwarfs and Hunchbacks in Ancient Egypt, Ann M History 9 315 1927 

29 Sehgmann, C G Man 12 17, 1912 An interesting outlook on cretinism 

kretmische Entartung nach anthropologischer 
Methode bearbeitet, Berlin, Julius Springer, 1919, abstr , Arch f Anthrop , 1923, 

30 Klebs, Arnold Bull Johns Hopkins Hosp 17 214, 1917 
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j\Ioodie mentioned having seen a case of osteomalacia in the bones 
of an ancient Peruvian, and MacCuidy^~ contributed another case 

Osfeopoi osis of the Siuface of the Ciannim — A symmetiical osteo- 
poiosis on the outer suiface of the skull, chiefly of the paiietal 
and frontal bones, giving a staitlmg effect (fig 1), is often seen in the 
skulls of American Indians and to a smaller extent m those of other 
races Though physical anthi opologists aie familiar with it, the con- 
dition seems to be little known to geneial pathologists If it is 
figured in any of the textbooks of patholog}^ I have ovei looked this 
fact The omission is no doubt due to its being extremely laie in the 
modern white race, if it occurs at all Foi that leason, the subject will 
be considered in some detail 

All of the large collections of Indian bones that I have been able 
to examine have one or many examples It seems to occur moie 
abundantly in certain localities than in otheis not far lemoved I have 
obtained the impression that it was moie common m ancient Peiu than in 
any othei part of America Hidlicka found it occuiiing fiequently in 
skulls fiom the coastal regions of Peiu, but not in those fiom the moun- 
tains In one lot of Peruvian lemains, he encountered osteoporosis in 
eight of 262 skulls fiom adults, and m three of sixteen skulls from 
children I had the oppoitunity to examine some 176 skulls fiom Peru 
at the Field Museum, Chicago, most of them from adults, and noted foui 
with osteoporosis, counting only those m which the condition was mai ked 
The most typical case occurred in the skull of a child Another of the 
four cases (no 168716) was singular in that it involved most of the skull, 
including the face, except the panetals Sylvanus G Morley and G D 
Williams informed me, m personal communications, that it was 
exceedingl}'^ common among the Mayas of Yucatan, chieflj'^ in young 
persons It was also fiequent m New Mexico and Arizona Among 
fifty-four skulls at the American Museum of Natural Histoiy, New 
York, most of them from the southern part of the United States and 
from the West Indies, I found one skull showing osteoporosis It was 
from Georgia At the Field Museum, Chicago, I examined fifty-foui 
skulls fiom Cahokia, 111 , and thirty-tlnee from Cross County, Ark , and 
found one well marked case from the latter locality At the Museum of 
the Buffalo Society of Natural Sciences I examined eighty skulls from 

31 I cannot find any reference to it in Pommer Origin and Diagnostic Sig- 
nificance of Osteoporosis, Arch f klin Chir 136 1, 1925, nor in the referat of 
the German Pathological Societ 3 ' on osteoporosis, Centralbl f allg Path u path 
Anat 35 258, 1924-1925 Osteoporosis, in general, may, of course, result from 
man} different causes It is not surprising that metastatic tumors of the cranium 
occasional!} produce appearances somewhat like the symmetrical osteoporosis under 
discussion A case was reported by Roman Beitr z path Anat u z allg Path 
53 69, 1912 
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Fig 1 — S 3 'mmetrical osteoporosis of the upper surface of the cranium This 
seems to have been an active case The sutures are involved to some extent, which 
IS unusual The skull is that of an adult or a young adult The size is slightly 
reduced m the photograph The resemblance of the surface to pumice stone may 
be noted Figure 2 shows a roentgenogram of the same skull The specimen is an 
old one, evidently long buried It probably belonged to an Indian of the State of 
New York, but there is no definite record as to its source It is now m the museum 
of the University of Buffalo (4367) The inner surface of this skull is nearly 
smooth and is normal The skull shows a moderate degree of deformation, doubt- 
less unintentional and common among many tribes of Indians 
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western Ne^^ Yoik and the adjacent part of Ontario and found no case 
of s}mmetncal osteoporosis Figure 1 shows ^a specimen of uncertain 
oiigin piobabl} fiom a New Yoik State Indian It piesents one of the 
most maiked cases of osteopoiosis that I have seen, and the amount of 
osteoph 3 dic giowth is suggestive of tumoi formation Although it is 
fiom an adult or a young adult, I should call it an active case Figuie 2 
IS a loentgenogram of the same skull (All the allusions that I ha\e 
made or shall make in this section to skulls of Ameiican Indians lefei to 
material that is ancient in the sense that it may be from 100 to 200 
)ears old to 1,000 oi 2,000 years old It is fiequently if not usuall}’- 
impossible to give an appi oximate date to such material ) Adachi 
gave beautiful illustrations of S 3 'mmetiical osteoporosis occurring in a 
D 3 ak and in an ancient Eg 3 ptian Wood-Jones described uhat ma 3 '^ 
be the same thing from ancient Eg 3 pt, though his description and illus- 
tration leave one somewhat in doubt The condition desciibed b 3 " him, 
he thought, might have been caused 113 '- cair 3 ing watei jais on the head 
Anothei case in an Indonesian uas reported on by Bickel,'^^ who gave a 
sur^e 3 " of the hteiature T Wingate Todd, of Western Reserve 
Umveisity, Cleveland, informed me (in a peisonal communication) 
that he had seen the condition once (in the skull of a child, 
not lachitic) in about 600 modem negro skulls studied by 
him The skull of a child 8 3 ’’eais old, found in France, appai- 
enth of the Gallo-Roman period, was desciibed b 3 Saint-Penei 
as an example of congenital siphihs, fiom the description and the 
illustiation, this seems to me to be a case of symmetiical osteoporosis 
Pairot®^ long ago gave descriptions of what he called hereditai 3 
S 3 philis of the bones of the skull, which, in some lespects, suggest S 3 'm- 
metrical osteoporosis Thiee specimens, probabty presenting the latter 
condition and not S 3 ^phihs, coming from Peru, were mentioned b 3 
Pairot as examples of S 3 phihs.of ancient American origin 

Though S 3 mmetiical osteoporosis is most fiequent and most 
marked on the paiietal and fiontal bones, the occipital bone is often 
invoked The temporal bone and sphenoids are involved less fre- 
quentl 3 and the bones of the face ver 3 '- iarel 3 '^ B 3 * the courtesy of 
A Hrdhcka, of the United States National Museum, Washington, I 
have been able to examine the bony remains of thiee 3 mung infants 
fiom A'ew Mexico, showing marked osteopoiosis of the cranium, in 
which a considerable part of the rest of the skeleton had been preserved 
A similar osteoporosis was well marked on the surface of the bodies of 

32 Adachi, B Die Porositat des Schadeldaches, Ztschr f Morph u Anthrop 
7 373, 1904 

33 Bickel, B Ztschr f Ethnol 49 102, 1907 

34 Samt-Pener Bull et mem Soc d’anthrop de Pans 5 31, 1914 

35 Parrot, Jules Les lesions osseouses de la srphilis hereditaire, Tr Path 
Soc London 30 339, 1879 




Fig 2— The skull with symmetrical osteoporosis shown m figure 1, natural size A roentgenogram of a skull in the Peabody Museum, 
Cambridge, Mass , gives practically an identical picture 


854 


ARCHIVES OF PATHOLOGY 


the A'^eitebrae, and it appealed also, in traces, externally on the long 
bones , there was no ii i egularity of the teeth MacCui dy told of a 
case in an ancient Peruvian who at death was probably 70 years old, 
who had been trephined through an aiea of osteopoiosis of the skull, 
and who had osteopoiosis of the long bones and showed evidences of 
fractuies The condition is evidently the same as that called ciibia 
paiietaha by Adachi ““ A siinilai condition seen on the oibital 
plate (cribra oibitaha) and a somewhat similar condition of the innei 
surface of the skull (ciibia cranii) will be mentioned in an ensuing 
paragiaph Syminetiical osteopoiosis of the ancients was decidedly 
most common in childhood The innei suiface of the skull is almost 
nevei affected The aieas involved, in some cases, aie of insignificant 
size and in otheis include the greatei pait of the uppei surface of the 
cianiuin Then syminetiical distiibution is notable The sutures aie 
usually avoided The appearance of the sui face has been likened to 
pumice stone oi to coial or to fine sponge oi to moss The outei table 
ma} be altogethei wanting, while the cancellous bone of the diploe 
with enlarged spaces, up to 2 inin or a little moie in diainetei, is level 
with 01 proti tides a little above the geneial suiface This lack 
of depiession, oi piotiusion owing to new giowth of bone, 
distinguishes osteopoiosis fiom the appeal ance of a portion of 
skull fioin which the outei table has been accidentally lemoved 
01 eroded, there is a slight supeificial lesemblance between them 
In cases like this, the condition is legaided by Hrdlicka^® as active, 
in other cases, in which the condition may have been ai rested or 
healed, a relatively smooth thickening over the region involved is seen, 
while the outer table remains peiforated with holes from the size of 
pinpoints up to a diameter of 2 mm or more Such an appearance 
suggested the name of ciibium (sieve) Hrdlicka believed that sym- 
metrical osteopoiosis began to show itself in infancy, that the under- 
lying condition, whatever it may have been, was frequently fatal, that 
the process began m the roof of the orbit or on the fiontal bone, and 
extended to other parts of the uppei surface of the cranium , and that, 
in some cases, there was a recovery, but with the relics of the condition 
often remaining throughout life (fig 3) 

In general, the distribution of the lesions reminds one stiongly of 
that described by some German authors for the lesions of iickets of 
the skull symmetrical and avoiding the sutures These lesions do not, 
howevei, occur along the margins of the bones as the lesions in rickets 
aie stated to do But if I understand coriectly, Kaufmann’s sketch 

36 Kaufmann Lehrbuch der speziellen pathologischen Anatomie, Berlin and 
Leipzig, Vereinigung wissenschafthcher AArleger, 1922, vol 1, p 902, fig 515 
Wakelej' and Buxton Surgical Pathology, New York, William Wood &- Corn- 
pan j, 1929, p 269 
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showing the regions afifected by iickets on a child s skull, the aieas of 
involvement are the same as those that one most often sees affected in 
syinmeti ical osteoporosis 

The condition that Wood-Jones^' discussed undei the title of 
“Cranial Ulceration,” which was fiequent m ancient Nubia, and which 
he attributed to the car lying of watei jais on the head, corresponds, in 
some respects, to syininetncal osteoporosis , m others, it does not 
Appal ently, m some of his cases, the soft paits over the skull weie 
preserved, permitting the obseivation that ulceiation had occuried If 
syinmeti ical osteoporosis of the uppei suiface of Egyptian skulls was 
mentioned by Smith, Deny, Ruffer or Oettekmg, I ovei looked the 
leferences Adachds case has been refeiied to Possibly, ^Vood- Jones 
worked m a locality wheie it was unusually frequent, as it was m 
certain paits of Aineiica 

Roentgenologic Oliseivations The ladiating lines, like coaise 
bustles, leplacmg the outei table of the skull (fig 2) aie evidently 
pioduced by the new bony growths, seen in profile Two loent- 
genogiains of skulls from Yucatan weie sent me by Di E A Hooton, 
of Harvard University one, of a case of acute syininetncal osteo- 

37 Wood-Jones, F Archeological Survey of Nubia, Report for 1907-1908, 
vol 2, Human Remains, p 203 

“On carefully examining a skull, it is by no means infrequent to see, either on 
the vertex or around and above the parietal eminences, some evidences of a more 
than usually abundant blood-supply to the outer table of the bone Minute points 
stand out upon the surface of the parietal bone, and the mouths of small vascular 
canals are dotted about upon the parietal eminences, and upon the surface of the 
skull above them Such a condition is very common among skulls of all periods, 
and it may be strictly limited to this area of the parietal bones, or it mav be much 
more diffuse it may be easily overlooked in its earlier stages, and so m some 
measure its probable, and simple, etiology maj’’ be lost sight of The condition, 
however, may not be limited to this stage of hyper-vascularity of the surface of 
the bone m some cases minute ulcerations of the outer table are seen at the point 
of maximum intensity of the process , and in other cases this ulceration has spread 
until it IS the dominant feature m the picture 

“At times the process becomes so acute that necrosis of the outer table of 
the skull has taken place, and portions of the scalp and cranial wall have sloughed 
away When this condition is seen only m its advanced stages it is one that natu- 
rally suggests some severe disease, and it is not surprising that the syphilitic virus 
has been invoked as the causative factor yet it is accompanied by none of the other 
signs of the disease, and a careful study of its etiology shows it to be a process 
quite distinct from any specific infection The evidences of cranial periostitis m 
these cases are usually bilateral, and approximately symmetrical, and the ulceration 
—when the process is advanced— is at times symmetrical, too It was noticed from 
the outset of this investigation that the condition was more common among females 
than among males, and m Cemetery 23 (for instance) the condition occurred as 
often as five times in the twelve females bodies ” 

The author goes on to discuss the possible relation of this condition to the 
carrying of water jars on the head The drawing that he gives (his fig 66) as 
has been stated, is suggestive of the osteoporosis that is the subject of this section 
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poiosis gives a pictuie nearly identical \Mth that seen in figuie 2, the 
othei, of a case of healed s}inmetncal osteopoiosis, gues a picture 
similai but less distinct (Roentgenograms of the bones shown in 
figuies 3 and 4 give no moie than suggestions of these lines ) Cooley, 
Witwer and Lee desciibed similar changes in the skull m certain 
anemias of childhood Di M C Sosman, of the Petei Bent Biigham 
Hospital, Boston, found a picture like this m the skulls of negioes with 



Fig 3 — -Sj mmetncal osteoporosis of the upper surface of the skull a healed 
case, from the Chicama Valiev, Peru (after Hrclhcka Smithsonian Collections 
61 57, 1914) 

sickle-cell anemia and of white men, usually Gieeks oi Italians, with 
von Jaksch anemia (peisonal communication) I have seen loent- 
genograms of two cases of metastatic tumoi of the cianium that gave 
ladiatmg lines somewhat like those described 

37a Coole\, Witwer and Lee Anemia in Children with Splenomegab' and 
Peculiar Changes in Bones Report of Cases, Am J Dis Child 34 347 (Sept ) 
1927 
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Histologic Changes in Symmetucal Osteopoiosis Thiough the 
courtesy of A Hidhcka, I have been enabled to make sections fiom 
two model ately well maiked cases of osteopoiosis in a paiietal and a 
fiontal bone of young childien, Indians of Aiizona and Utah (figs 4 
and 5) The maiiow being gone, one could study only the fiamewoik 
of the decalcified bone The spaces of the cancellous bone of tlie diploe 
were large They opened widely on the suiface, and gave the impiession 
that the mairow proti tided undei the peiiosteum These openings weie 
evidently the equivalent of those piesent on the normal skull foi the 
passage of vessels, well developed on the paiietal bones of noimal infants 



Fig 4 — A represents symmetrical osteoporosis of the frontal bone of a child, 
an active case, from Utah, B, a verj low power magnification of a section from 
the bone shown in A The osteophytic growth on the outer table may be noted 

but of exaggeiated size in symmetucal osteoporosis In one of the skulls, 
in which the disease was shown still acute and piogiessive (fig 4 ^), the 
ontei table could baiel}^ be tiaced thiough the aiea involved, and new 
cancellous bone pi ejected above the geneial suiface The impression 
obtained fiom these sections was that they had much similaiity to the 
periosteal foimation of osteoid tissue and bone seen in iickets^® Sec- 

38 One of the illustrations of sections of the skull from cases of rickets in 
Shattock’s article on “klorbid riiickening of the CaKana,” etc (Tr XVIIth 
Internat Cong Aled London, 1913 sec 3, Pathology, p 3) is strikingly like the 
picture from one of nn sections (fig 4 B) 
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tions were made from the nbs of two other ancient Indians of New 
Mexico, both having marked osteoporosis of the jDaiietal bones The 
large size of the spaces of the cancellous bone of these ribs was 
striking (fig 6 ) Theie were points where the rib was little more 
than a shell that once contained marrow The junction of the rib with 
the cartilage was not like that seen m rickets These changes were sug- 
gestive of some systemic disorder affecting the bone maiiow in general 
I do not know of any studies on the histologic changes m which the 



Fig 5 — A represents symmetrical osteoporosis of the parietal bone of a child 
from Arizona, a practically healed case, B, a low power magnification of a section 
from the bone shown in A The openings are in the outer table 

marrow and the periosteum were found preserved It is possible that 
such material could be obtained from autopsies on modern Indians 
Von Hansemann,^® m his monograph on rachitis of the skull, con- 
sidering chiefly conditions found m apes kept in captivity, described and 

39 Von Hansemann, David Die Rachitis des Schadels, Berlin, A Hirschwald, 
1901 
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illustrated some conditions that aie like the symmetrical osteoporosis of 
skulls, while othei conditions that he desciibed, I should think, 
were more like osteitis deformans (Paget’s disease) oi leontiasis ossea 
The tendency of the condition shown in his apes to spread to the bones 
of the face is not exhibited m the symmetiical osteopoiosis undei dis- 
cussion, which, as Hrdhcka^® pointed out, laiely appeals on the face 
T Wingate Todd informed me (peisonal communication) that he found 
symmetiical osteoporosis in the skull of a monkey, Lucjotltiti Ictgoti icci, 
that had calcium deficiency but not rickets 



Fig 6 — Very low power magnification of sections near the ends of the ribs 
of two skeletons that showed marked symmetrical osteoporosis of the skull It 
may be noted that the costochondral junction, shown in the upper section, is not 
like that of rickets The skeletons were those of Pueblo Indian children of New 
Alexico 

Piactically no information exists as to the causation of symmetiical 
osteoporosis Iiritation and pressure have been mentioned as possible 
causes The influence of toxic disorders (Hrdlicka), endociine dis- 
oiders, distuibances of calcium metabolism, lack of some vitamin and 
othei dietary deficiencies suggest themselves as possibilities The food 
of the Indians and of the poor people among ancient Egyptians viewed 
fiom the modern standpoint was miseiable and the supply precarious 
As for the sedentary Indians, both of North and of South America, 
maize or Indian corn was the most important item in their food and it 
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may be worthy of note that maize is said to be deficient in the anti- 
scorbutic vitamin C and piobably m the antirachitic vitamin D On 
looking at Wisslei’s^® map of the food areas of the New World, it is 
seen that his '‘area of intensive agriculture’ coi responds closely with the 
regions from which most of the cases of sjmmetncal osteoporosis have 
been leported Howe^er, rickets, as one now sees it, seems to have been 
infiequent among the Indians Theie was certainly an abundance of 
sunlight available in most of this aiea The infant’s body, however, 
would be little exposed if it was constant!} wrapped up The examina- 
tions which I have gnen are the only ones that I know of for the eastern 
half of the United States , they indicate that symmetrical osteoporosis 
occurred there but was not common In this aiea, agriculture was piac- 
ticed pel haps less intensnely, and here, again, maize was the staple 
product, for the most part 

The results of roentgen examinations of the skull in anemias of 
children are most suggestive It is to be hoped that the relation of the 
condition described m these anemias with symmetiical osteoporosis may 
be determined by further study Tello discovered a Peruvian 
skull, now in the Warren Museum, Har\aid Medical School, 
Boston, m which trephining had been j^erformed through an area 
of osteoporosis, which, of couise suggests that the opeiation had 
been done to relieve pain As mentioned later, MacCurdy and Muniz 
and McGee reported similar cases, and there is another m the United 
States National Museum, Washington, D C (266064 Peru) It has 
occurred to me that the pressure produced on the occiput of the Indian 
baby resting on a head board would tend to cieate a venous hyperemia 
111 the parietal and fiontal regions, the venous outlets for the posteiior 
region being impeded Such hyperemia might cause a localization of 
osteoporosis over the parietal and frontal bones, not operating as a 
cause by itself but in combination with some of the causes enumeiated 
In cases of intentional defoimation, pressure was made also on the 
frontal region, and sometimes about the sides of the head, so that one 
would expect venous hyperemia of the vertex to have been even more 
marked The use by many Indians of a “tump-hne” passing over the 
forehead to carry heav} loads must have exerted strong pressure on 
the frontal region, and might be considered as a factor in young per- 
sons, but I should not lay much stress on the tump-hne 

Cribra orbitaha js the name given by Welcker ■*- to a condition much 
like cribra parietaha (symmetrical osteoporosis) but located on the 

40 Wissler Clark The American Indian, ed 2 New York, Oxford Univer- 
siti Press, 1922 p 2 

41 Tello, J C Prehistoric Trephining A.mong the Yauvos of Peru, Proc 
Internat Cong '\mericanists London 1913, pt 1, p 75 

42 Welcker Cribra orbitaha Arch f Anthrop 17 1, 1888 
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uppei wall of the orbit and usually covering a much smaller area It 
IS found often in children and has been described as occurring m Egyp- 
tians, ancient and modern, in Japanese, in Euiopeans and in Negroes 
and IS seen m the skulls of American Indians According to Toldt, 
quoted by Oettekiiig,"*® there is an increased foimation of spongy bone, 
the outer table is but slightly developed, there is a change in the circu- 
lation so that blood flows through the peiiosteal veins rathei than 
through those of the diploe, and a spongy new growth of bone 
of the nature of osteophytes is formed, otherwise the orbital plate is 
thin and without diploe 

Cnbra cranii (Waldeyer) is a condition affecting the inner suiface 
of the skull, desciibed at length by Koganei,^^ who regarded it as related 
to cnbra orbitalia, but was uncertain as to cribia parietaha His cnbra 
cranii is frequent in childien, and it occurs in modern Germans and 
Japanese, as well as in ancient peoples It is commonest on the inner 
surface of the frontal bone, and seems related to the impressions made 
by the blood vessels There is an abundance of marrow in the spongy 
bone, and in recent cases the formation of new layers of bone can be 
recognized He regarded it as similar to tbe osteophytes of the puer- 
penum 

The descriptions and illustrations of the histologic changes in ciibia 
orbitalia and cnbra cranii are like the pictures that I obtained in svm- 
metrical osteoporosis 

Fractwes and Injunes — Whether or not the conditions under 
which men lived in earlier times were moie conducive to bodily injuries 
than those of modern civilization might be an interesting if not a 
profitable subject for speculation It is certain that every large collec- 
tion of ancient or prehistoric bones has numeious examples of fractures, 
healed or otherwise 

Perhaps as celebiated as any fossils that have ever been found aie 
the bones of Pithecanthropus fiom Java, usually ascribed to the late 
tertiary period, therefore antedating the glacial period If not the bones 
of a man oi of a direct ancestor of man, they are at least those of a 
cousin of the ancestor of man The left femur presents an enormous, 
irregular exostosis on the inner side of the upper third, evidence of 
fracture is not present I have seen only casts and photographs of this 
femur, but the abnoimal and ledundant new growth of bone is so like 
that occurring about many healed fiactures that I should suppose it had 
been caused by injury Dubois, « the discoverer of the specimen, 

43 Oettekmg Kraniologische Studien in Altegyptern, Arch f Anthron 36 
49, 1909 

44 Koganei, \ Cnbra cranii und Cnbra orbitalia, Mitt a d med Fak d 
k Univ zu Tokio 10 113, 1913 

45 Dubois, E Ueber die Hauptmerkmale der Femur von Pithecanthropus 
crectus, A.nthrop Anz 4 131, 1927 
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described maiks at various points about the tqDper end of the femur that 
he ascribed to the teeth of a ciocodile, which I mterpiet as giving 
support to the supposition that the exostosis was caused by injury 

The Neandeital lace belonged to the latter part of the glacial peiiod, 
and the famous but incomplete skeleton from which this race was 
named is now in the Piovincial Museum, Bonn The left humeius and 
ulna also show defoimity probably caused by injury^® Among the 
bones of an eaily type of Neandertal man found at Krapma, Cioatia, 
theie IS a clavicle with a well united fractuie"*’ The Rhodesian skull 
from South Africa, of undetermined but ancient age and of extraor- 
dmaiily biutal type, lesembles the Neandeital skulls in many respects 
It shows evidence of a seveie injuiy above one eai, which was probabl}' 
followed by suppuration 

One of the two skeletons found at Obeicassel m Geimany, refeiied 
to the late paleolithic (Magdalenian) period, bears the maiks of an 
old injury on the left parietal bone and of an old united fiactuie of the 
right ulna One of the group of skeletons discovered at Cro-Magnon 
(Auiignacian) bears the plain marks of a blow on the forehead These 
bones belong to the eaily pait of the period of the cave aitists, which 
is loughly around fiom 20,000 to 30,000 yeais ago 

Theie is nothing surprising in these facts unless it is that the evi- 
dence of injury should have been preserved from such i emote times 

^ Vood- Jones desciibed a great numbei and variety of fractuies 
found m the bones of the ancient Nubians He made interesting com- 
parisons between the incidence of these fractures m the vaiious parts 
of the body and the incidence of fractuies m the corresponding parts 
of the body in the gieat cities of the piesent day He found the 
lesults of whatevei treatment was used good, and was especially 
amazed at the evidences of recoA’^ery from extensive fiactures of the 
skull He remarked that sepsis rarely followed even severe fractures 
that must have been compound He gave sketches that adequately 
illustrate the distribution and the types of the fractures 

MacCurdy called attention to the large numbei of fractures of 
the skull among the ancient Peruvians, which he attiibuted to the 
impacts of the war clubs used m then hand-to-hand combats 

46 Hrdlicka, A The Most Ancient Skeletal Remains of Man, Rep Smith- 
sonian Inst for 1913, Washington, 1914, p 520 

47 Gorjanovic-Kramberger, Karl Der Diluviale Mensch von Krapma in 
Kroatien, Wiesbaden, Kreidel, 1906 

48 Keith, Arthur The Antiquity of Man, ed 2, London, Williams & Norgate, 
1925, p 417 

49 Verworn, Bonnet, and Steinmann Der diluviale Menschenbefund von 
Obercassel bei Bonn, Wiesbaden, 1919 

50 MacCurdj, G G (footnote 17, p 236) 
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Many museums have bones of the neolithic and later periods with 
flint or bronze arrow or spear points still embedded where they lodged 
I have seen numerous specimens of this kind among bones of American 
Indians Such relics ha^e a certain dramatic quality, but they do not 
give any new information as to the pathologic changes m bone The 
results of injuries of bone m ancient times do not seem m any way 
different from those that are observed toda} Cases of ankylosis and 
of dislocation have been found many times among piehistoiic bones, 
differing in no respect from those that one sees at the present time 

Elliott Smith described and illustrated with excellent plates a frac- 
ture of the femur and one of the forearm that were enclosed m splints 
in a skeleton from tombs of the fifth d}nast> in Egypt, that is, from 
4,000 to 5,000 }ears ago Another and later example was recorded by 
Wood-Jones 

Moodie described and gave good illustrations of a well presen ed 
bandage remaining on an ancient head fiom Peru, consisting of cotton 
cloth placed over the occiput and held in position by woolen cord 

Wood-Jones reported on an examination of the bodies of 100 
men executed in Nubia in Roman times, which exhibited unusual 
results, apparently from hanging, which are of interest to students of 
medicolegal problems , and in his works on the Archeological Survey of 
Nubia, he cited many other examples of injuries 

Puimtive and Piehistoiic Ti cpJninng — ^Trephined skulls from 
neolithic graves m France were found some time before their nature 
was understood The story of the manner m which they came to be 
correctly interpreted is of some interest, I have condensed it fiom 
MacCurdy 

The pioneer archeologist of America, E G Squier, while m Peru, 
obtained an ancient Inca skull that had been trephined by making two 
pairs of parallel incisions m the skull at right angles to each other 
Squier submitted this skull to Broca, who recognized it as an example 
of trephining, later, Broca realized from this specimen the true nature 
of the European specimens Prunieres about the same time (1870- 

51 Smith, G E The Most Ancient Splints, Brit M J 1 732, 1908 

52 ;Moodie Ann M History 8 69, 1926 

53 Wood-Jones Bnt M J 1 736, 1908 

54 This subject has been discussed in many articles, only a few of which can 
be mentioned here The citations that I am making give manj references to the 
literature 

55 MacCurdy (footnote 8, first reference, tol 2, p 165, footnote 17, p 236) 
These contributions include good plates 

56 According to MacCurdv, this skull is now in the American Museum of 

Nataral Histor%, Nen York A good photograph of it appeared in Aluniz and 
V 1^0. Trephining in Peru, Rep Bur \m Ethnol , Washington 16 
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1880) described trephining in neolithic skulls Broca used a paleolithic 
chipped flint to trephine the skull of a 2 months old dog , it was done by 
the SCI aping piocess and requiied eight minutes, the wound healed 
piomptly The two methods just mentioned appeal to have been those 
most commonly used, raiely cauterization may have been employed, oi 
possibly, as suggested by Lucas-Championniere, a series of peiforations 
close together and m the foim of a circle, to permit the removal of a 
round plate of bone 

MacCuidy gave a photogiaph of a Peruvian skull (fig 7) which he 
thought held the lecoid, and piobabl)'- with justice, foi it had been 
successfully trephined five times Many cases of tiephmmg aie found 
in which healing had not taken place, the patient succumbing to the 
operation oi to the condition for which the opeiation was peifoimed 
The openings that do not show signs of healing may have been made 
post mortem as pait of some iitual oi to secuie bone amulets 

Muniz and McGee ““ thought that the surgery in Pei u “was ci ude 
in plan and bungling in pioceduie” They admiied the vitality of the 
patient, lather than the technic of the opeiatoi They believed that the 
mortality must have been high (Then monogiaph includes good plates, 
some of them showing the lemoval of a rectangular plate of bone by 
two pans of paiallel grooves at right angles to each other ) MacCurdy, 
on the othei hand, was impiessed with the skill of the Peruvian sui- 
geons, and Moodie said that healing often seemed to have been rapid 

Evidence of piolonged suppuration following the opeiation is not 
common Pi oof of the method by which the opeiation was perfoimed 
IS not usually pieseived m the old bones In the skulls that have healed, 
the edges of the openings aie usually round oi beveled 

The frontal and paiietal bones weie tbe paits usually operated on 
The foiehead low down, and the occipital and the tempoial bones were 
only laiely attacked A healed injury oi a laige peisistent paiietal 
foramen maj^ look somewhat like an example of trephining 

Several diffeient pin poses have been supposed to have animated the 
operators, who weie doubtless the medicine men of the tube or tbeir 
equivalent First, the object may have been to peimit the escape of 
evil spiiits from the skull in cases of epilepsy or insanity Second, the 
operation may have been done to cure local disease or in the treatment 
of fiactuies, or third for the relief of headaches A few skulls with 
sjanmetrical osteopoiosis that had been trephined have been found in 
Peiu Tello,^^ MacCuidy^' and Muniz and McGee gave illustrations 
of this, and theie is a skull showing it in the United States National 

57 A good photograph of a skull from Peru in which this method had been 
tried IS gnen in Moodie R L Ann M History 9 277 (his fig 19 B), 1927 
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Fig 7 — A skull that has been successfully trephined five times It is that of 
an adult male of Patallacta, Peru (after MacCurdi-^, G G Am J Phys Anthrop 
6 265, 1923) 
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j\Iuseum, Washington (266064) MacCuidy^" believed that he had 
seen clear evidence that in Peru trephining was fiequently done foi the 
lelief of fractures probably the lesult of combats, and perhaps in the 
treatment for disease Tello offered substantially the same opinion 
Moodie stressed the use of the sling by the old Peruvians, as fre- 
quently causing fractuies of the skull, and the attempts to lelieve 
depi essed f ractui es by ti ephimng Moodie quoted Hrdlicka to the 
effect that trephining was done foi surgical leasons, also to the effect 
that the opening was sometimes coveied with a plate made of gouid or 
of shell or of silver At the meeting of the International Congress 
of Americanists in New Yoik, Septembei, 1928, Julio C Tello, cuiator 
of the Peruvian Archeological Museum, Lima, exhibited two lemark- 
able skulls , m one of these, a thin polygonal plate of beaten gold had 
been laid over the circular hole in the skull, apparently healing had 
taken place with this plate in position, although it was not possible to be 
certain as to this point, for the specimen was shown as it came from the 
ground, without cleaning The other skull was that of a subject who 
must have died shortly after the operation , a suture of cotton string 
was still present m the scalp over the opening m the skull Posansky,®® 
fiom his observations m the highlands of South America, stated 
that the piesent-day Indians perform severe operations aftei having 
stupefied the subject with a native blew of alcohol and by the local 
application of coca leaves He thought that trephining was performed 
under similar conditions The use of coca leaves has been suggested by 
others, but, as strong solutions of cocaine aie said not to have any 
anesthetic influence on the unbroken skin, the advantages obtainable 
fiom coca leaves used locally must have been limited When the scalp 
was lacerated, as in compound fractures, the patient must often have 
been rendered comatose by the injuiy 

Prehistoric trephining was probably carried out moie frequently in 
Peru than m any othei pait of the world Muniz and McGee®® found 
nineteen cases of it in about 1,000 skulls, while MacCurdy leported 
that in a series of 250 craniums, 18 per cent had been tiephined Ban- 
deher found sixty-five skulls trephined (by scraping) in about 1,200 
fiom Bolivia Accoiding to Bandelier, trephining was still practiced in 
Bolivia in 1904, though rarely and secretly Among 176 skulls from 
Peru at the Field Museum, Chicago, I found two examples of trephining, 
one fresh and one healed 


58 Moodie (footnote 52, p 397) 

59 Posansky, A Ueber Trepanieren und kunstliche Verunstaltungen an 

AMnara Schadeln, Arch f Anthrop 56 158, 1924 

60 Bandelier, A Aboriginal Trephining in Bolivia, Am Anthrop N S 6 

440, 1904 
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Trephined skulls from the Taiahumaie Indians of northern Mexico 
have been reported"" Two trephined skulls found in New Mexico 
were described by Shapiro"’ The United States National Museum, 
Washington, has one from Michigan (147272) Greenman "" men- 
tioned examples from Michigan Smith repoited on such skulls 
from Canada Others may have been described, but these aie suf- 
ficient to show that while examples aie found in Noith Ameiica, they 
are rare 

Numerous tiephined skulls have been found in Fiance, Switzeiland, 
Bohemia, Moiavia and othei parts of Em ope chiefly western Euiope, 
including Denmark and Sweden (Fuist") and the Canaiy Islands 
Pari}'- "" was able to learn only of three found in England, and one of 
these was doubtful Most of the Euiopean specimens belong to the 
neolithic period , a few are said to be of the bionze age and even of the 
non age "" The practice may have continued down to histone times 

A somewhat doubtful specimen from Egypt, 200 AD , was leported 
by Ruffer,"^ and anothei was reported by Derry,"® who, how- 
evei, was of the opinion that the opening was either congenital oi, 
more probably, due to a dermoid cyst The absence of trephined skulls 
from Egypt is noteworthy when one leahzes that many thousand 
Egyptian skulls have been studied by competent observeis 

Ruffer gave a valuable review of the knowledge on this subject, 
including trephining as now piacticed by the Kabyles of North Afiica 
and othei modern ti ibes "" 

Cianial Scais — A rare lesion of neolithic skulls from dolmens m 
Fiance was desciibed by Manouviiei "" It consists of some eiosion and 

61 Lumholtz and Hrdhcka, A Am Anthrop 10 389, 1897 

62 Shapiro J Am Mus Nat Hist 27 266, 1927 

63 Greenmail Am Anthrop N S 28 312, 1926 

64 Smith, H J Am J Phys Anthrop 7 447, 1924 

65 Parry Lancet 1 1699, 1914 

66 MacCurdy (footnote 8, vol 2, p 405) Matiegka, J La trepanation et 
autres operations sur la tete a I’epoque prehistonque sur la terntoire de la 
Tchecoslavique, Anthropologic, Prague 6 41, 1928 Sudhoff, Karl Meduin in 
der Steinzeit, Ztschr r arztl Fortbild 6 196, 1909 

67 Ruffer (footnote 1, second reference, p 196) , Some Recent Researches on 
Prehistoric Trephining, J Path & Pact 22 90, 1918 

68 Derrj, D E J Anat &, Phvsiol 48 417, 1914 

69 Recent studies giving methods of trephining now used by savage tribes are 
Sarasin, F Abstr , Anthropologic 29 151, 1918-1919 Wolfel, D J Die 
Trepanation Studien uber Ursprung, Zusammenhange und Kulturelle Zuge- 
horigkeit d Trepanation, Anthropos , 1925, \ol 20, brief review by MacCurdy 
Am '\nthrop 29 118 1927 

70 Manomrier quoted bj MacCurdy, G G Prehistory Surgery, A Neolithic 
urMval, A.m Anthrop NS 7 17, 1905 also mentioned in klacCurdv (footnote 

8, -lol 2, p 166) A good photograph of the lesion is shown in the article on 
preliistonc surger\ 
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some new foimation of bone on the uppei sin face of the skull m the 
form of a line beginning just above the anterior cuive of the frontal 
bone extending to the posterioi pait of the parietal bones, where it 
runs into a lateial blanch making a kind of T (sincipital T) The 
seals ma}^ be deep enough to pioduce a form of trephining The 
scars aie believed to have been made h}'^ lesions of the scalp, piobably 
cauteiization, deep enough to have affected the peiiosteum Quota- 
tions that are given fiom Avicenna and Alhaucasis indicate that such 
cauterization was employed m their day in the tieatment for epilepsy and 
melancholia It is suggested that a form of treatment used in neo- 
lithic times survived and was still practiced m the middle ages 

Somewhat similar oval scars in the legion of the anterioi fontanel 
ha\e been desciibed as occuiiing on the ciania of the Guanches, ancient 
inhabitants of the Canai)'^ Islands, laiely these give evidence of giave 
suppuiation, ohviousl)'’, they were produced by some foim of injurj'’ 
Histoiical accounts indicate that scarification for the lelief of pain was 
used by the Guanches 

A skull fiom Peru that may be an example of some kind of scari- 
fication was described by Moodie MacCurdy saw what he con- 
sidered a somewhat doubtful case of cauteiization in a skull fiom Peiu 

Osteomyelitis, Osteitis and Peiwstitis — Piactically all lepoits on 
the diseases shown in ancient bones lefei to the bone changes known 
under one oi all thiee of these names This statement applies to neo- 
lithic Europe, to Egjpt and to North and South America It is not 
always easy to distinguish between postinoitem erosion of old bones by 
natural causes and destruction produced 1 )) inflammation of bone The 
difficult} of deteiminmg, without clinical history oi othei aids, whethei 
the changes in an isolated dried bone wei e pi oduced by suppurative osteo- 
myelitis 01 by tuberculosis is evident to any pathologist Wood-Jones 
remaiked on the rarity of evidence of infection following even severe 
fractuies Remembering the numeious specimens showing destiuctive 
inflammation of bone in museums of modern pathology, I have, on the 
whole, been impiessed with the rather small amount of mateiial of 
the same kind that has come down fiom ancient times An exception, 
howevei, may be made of the alveolai processes of the jaws, which 
will be consideied in connection with the subject of ancient teeth 
Wood-Jones lepoited a few cases of destructive disease of bone, among 

71 Lehmaiiii-Nitsche, Robert Lesions de cranes des lies Canaries, Rev del 
Museo de la Plata 11 211, 1903 This article gives references to the literature, 
and discusses the lesions on the skulls of the Guanches, and describes the method 
of scarification in detail Bockheimer, Bregmanarben und ihre mutmassliche Ent- 
stehung nach Untersuchungen an Guancheschadeln, Arch f Anthrop 54 131, 1922 
Bockheimer’s references constitute a review of the literature 

72 Moodie, R L Am J Phjs Anthrop 4 219, 1921 
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them one of perfoiation of the hard palate due to chronic rhinitis His 
remarks on osteitis of the upper surface of the cranium are lefeiied to 
in the section on symmetrical osteoporosis Smith and Dawson ® 
remarked that mastoid disease was frequent in ancient Egypt and 
Nubia, It IS occasionally seen in Indian bones from North and South 
America Irregular thickening of the long bones, especially the tibia, 
has been found common m ancient Indian remains both fiom Noith 
and South America, and has been described by many investigators The 
possibility that the condition may have been caused by syphilis was 
brought forward long ago and has occasioned much controversy, with 
indecisive results 



Fig 8 — Dorsal vertebrae of a neolithic skeleton found near Heidelberg, Ger- 
many, described by Bartels (Arch f Anthrop 6 243, 1907) as an example of 
Pott’s disease Reproduced by permission of the editor of the Archiv fur 
Anthropologie 


Syphihs — It is my intention to considei the subject of prehistoiic 
syphilitic bone disease m a separate paper, which is now in prepaiation 
It will be sufficient to say that at the present moment I cannot learn of 
any published case that is known to antedate the yeai 1500 A-D and 
that can confidently be pionounced syphilis of bone 

Titboculosi';— The evidence foi the existence of tuberculosis in 
ancient times is deiived fiom a small numbei of cases, and much of this 
evidence is not convincing A neolithic skeleton (fig 8) found near 
Heidelbeig has been thoroughly described by Bartels,-^ and has been 

73 Bartels Paul Tuberkulose (Wirbelkancs) ,n der nmgeren Stemze.t 
krch f Anthrop N F 6 243, 1907 
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ref ei led to by seveial writeis The specimens came fiom a young 
adult The bodies of the fouith and fifth dorsal A'^eitebrae weie almost 
entiiely missing, the lemnants of them weie fused with the body of 
the sixth As a result, there was Icyphosis and some scoliosis to the 
light, nan owing of the spinal canal was not obseived Baitels 
believed that aithiitis defoimans might be excluded as an element in 
the case, and also fiactuie The illustiations seemed to me not entiiely 
convincing m excluding impacted fiactuie Raymond-- alluded to the 
fiequency of tubeiculosis in bones of the stone age, but did not tell of 
any new mateiial, except a specimen showing what piobably is spinal 
disease of the bionze age, fiom Nimes, said to have been desciibed by 
Poncet and Leiiche Fuist® stated that the eaihest known example of 
tubeiculosis in Denmark is one of spondylitis m a child of the twelfth 
centuiy In Egyptian lemains, theie is consideiable evidence foi tuber- 
culosis, which was set foith by Smith and Dawson, Deir} and Smith 
and Smith and Rufter The mateiial consists of a case of disease of 
the hip joint in a child fiom the fifth dynast}^ about 2700 B C , and eight 
cases consideied to be tubeiculosis of the spine fiom ancient Nubia 
One of these fiom the middle Nubian peiiod, which I should judge to 
be aiound 2000 B C , was described by Deny as follows 

A >oung woman about 21 years of age, whose lumbar vertebrae showed the 
following pathologic conditions The first three vertebrae of the series were 
involved in the disease, which consisted in an ulceration of the centra of the 
^ertebrae The inflammatory process had completelj destro\ed the body of the 
second lumbar \ertebra, which was firmly ankylosed to the first vertebra The 
latter, owing to the loss of support from below, had fallen forw'ard, so that its 
upper surface faced anteriorR, and it rested upon the surface of the third The 
centrum of the latter was much eaten aw'ay bj”^ the disease, and formed, with the 
superimposed centrum of the first lumbar and the pedicles and laminae of the 
second, a large abscess cavitj When these three diseased vertebrae were placed 
111 position -with the other lumbar and low^er dorsal vertebrae, a most striking 
picture of acute curvature incident to Pott’s disease was revealed No other signs 
of tubercular disease were met with m the rest of the skeleton 

Four other convincing cases of the Nubian archaic peiiod are 
described by Deny’'® Finally, theje is the mummy (figs 9 and 10) 
described in detail by Smith and Ruffer,'’'’ that of a piiest of Amen of 

74 Smith and Dawson (footnote 6, second reference) 

75 Derrv, D E , and Smith, G E Bull Archeol Survey of Nubia, 1909, 
no 6, p 29 

76 Smith, G E , and Ruffer, M A Pottsche Krankheit an einer aegvptischen 
Mumie aus der Zeit der 21 Dj nastie (um 1,000 V Chr ) , in Sudhoff and Sticker 
Zur histonschen Biologic der Krankheitserreger, Giessen, 1910, no 3 , reprinted 
in Ruffer (footnote 1, second reference) 

77 Derrj, D E Bull Archeol Survey of Nubia, 1908, no 3, p 31 

78 Derrv, D E Bull Archeol Survey of Nubia, 1910, no 5, p 21 
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the twenty-first dynasty, about 1000 B C The specimen piesented a 
marked angular curvature, pi ejecting posteiiorly, m the legion of the 
eighth and ninth dorsal veitebrae Extensive destruction of the last 
three oi foui doisal veitebrae and of the fiist lumbar veitebra was 
evident There had been some new formation of bone at the fiist lum- 
bar vertebra A swelling on the light, beginning at the last lumbar 



fig 9 — A probable case of Pott’s disease of the spaie in the mumiTi}' of a 
I nest of Amen, dating from the twentv-first dynasty in Egypt (from 1090 to 945 
BC, according to Breasted) Figures 9 and 10 are reproduced by permission of 
G Elliot Smith, who took the photograph, and for whom the drawing, figure 10, 
was made b\ Airs Cecil Firth 

\ertebia, nas traced down into the iliac fossa, without disclosure of any 
opening thiough the skin, it was regaided as a psoas abscess This view 
seemed justified on account ot the destiuction in the legion of the 
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light psoas muscle as compaied with the left, although pus and cocci oi 
bacilli could not be demonstrated (only molds) Tiachea, larynx and 
bronchial lymph nodes were examined m sections for tubeicle bacilli, 
and none were found Although it is not stated that a seaich was made 
for tubeicle bacilli in tissue fiom the psoas abscess, presumably such 
a search was made This specimen seems as convincing as any ancient 
material could be expected to be, unless tubercle bacilli could be shown 



i 

t 

Fig 10 — Drawing of the priest of Amen whose mumm\, showing what is 
probably Pott’s disease, is seen in figure 9 

to be piesent and this is not always easy to do in fiesh cases of Pott’s 
disease Wood-Jones mentioned a lung of the Byzantine period thought 
to be tubeiCLilous, though tubercle bacilli could not be found Rtififer 
reproduced figuies fiom ancient Egj'^pt that he believed were intended 
to repiesent the humpback of Pott’s disease 


79 RufTer (footnote 28, first referenced 
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Although a numoer of reports on diseases of ancient bones of 
various parts of North and South America have been contributed, not 
many allusions have been made to anything that might be tuberculosis 
Whitney, who was a competent pathologist, described, without mak- 
ing a diagnosis, a case of destruction and ankylosis of tlie lower cer- 
vical and upper dorsal vertebrae from stone graves of Tennessee, and 
clay images representing hunchbacks Means mentioned what may 
have been a case of Pott’s disease in mound builder remains from Ohio 
Hrdhcka®^ stated that “as yet no bones of undoubted pre-Columbian 
origin have been found that show tuberculous lesions, and such lesions 
ai e very rare in Indian bones dating from the period of the eai best con- 
tact with the whites ” ®- 

The excavations conducted by Kiddei , of Andovei , Mass , at Pecos, 
NM, have yielded a large amount of ancient osseous lemains of the 
Pueblo Indians Several specimens exhibiting what is thought to be 
tuberculosis of tbe veitebrae were found Through the kindness of 
Hooton of the Peabody Museum, Cambridge, Mass , I have been able 
to give some of these specimens a brief examination, and they seemed to 
me to be promising As has been stated, a report on the osseous 
material by Hooton,^® to be issued by Phillips Academy, Andovei, 
Mass , is m preparation 

Aithuhs Dcfoimans — New foimation of bone about the joints and 
the accompanying deformities and ankyloses are evidences of disease 
that lend themselves well to preservation I shall make no attempt to 
consider the numerous synonyms foi and classifications of chronic pio- 
liferative joint disease of unknown etiology, but shall consider the 
conditions thus named collectively under the designation arthiitis 
deformans This disease, or something much like it, has been obseived 
many tunes m various fossil vertebiates, as it has been also m wild 
and domestic animals In the cave bear, it was common enough to 
have been endowed with the name, “cave gout” (goutte de caveines, 
Hohlengicht) Its occuiience in ancient skeletons of man is con- 
sistent with these facts 

Certain interesting but fragmental y skeletal lemains found at 
Kiapma, Cioatia, ha^e been lefeired to the Neandeital oi Mousterian 
lace They seem to belong to the last interglacial period (Riss-Wurm), 
and 111 that case aie eaily Neandeital Some of the bones fiom Kra- 
pma, notably one lower jaw, show evidences of aithritis, which is called 

80 J,[eans, H J Am J Roentgenol 13 359, 1925 

81 Hrdhcka A Bull Bur Am Ethnol Washington, 1509, no 42 p 1 

82 The earh history of tuberculosis among the Indians ’,s summarized in 
Tuberculosis among the North American Indians,” Report of a Committee of 

the Rational Tuberculosis Association, Senate Committee Print, Washington 1923 

83 Virchow, R Dermat Ztschr 3 4, 1896 
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arthiitis defoimans The desci iptions and plates®^ suggest that the 
process at the aiticulation of the mandible may have been an infectious 
aithiitis, since a fistula is desci ibed as occurimg below the joint and 
apparently pyoi i hea, also , an ulna, two patellas and some vertebrae 
appaiently show arthritis defoimans Keith stated that theie is 
some “rheumatic change” m the form of lipping of the left tibia in the 
Rhodesian skeleton, which is of undetei mined but probably ancient age, 
and belonged to a lelative of the Neandertaleis The Neandertal 
skeletons are from 30,000 to 50,000, or more, years old 

At the end of the glacial peiiod in the lemdeei peiiod, in which men 
of modern skeletal t 3 ''pe began to appeal, theie weie also examples of 
arthritis defoimans (fiom 15,000 to 30,000 }eais ago) 

At Lyons, Fiance, in 1925, Dr Lucien Mayet showed me an example 
of spinal aithiitis defoimans in a skeleton fiom Solutie, piovisionally 
assigned to an Auiignacian level One of the Obercassel skeletons, 
believed to be IMagdalenian, is desci ibed as having geneial arthritis 
deformans (aithiitis ossificans) The skeleton fiom Chancelade, in 
cential Fiance, excavated fiom a lovei Magdalenian level, gives 
maiked evidences of aithiitis defoimans (osteo-aithiitis) about the 
head of the light humerus and scapula, accoiding to the desci iption ot 
Testut, quoted by Ruffei 

Aithiitis defoimans was fiequent in western Euiope in the neolithic 
age and hi onze age and in Roman times 

Egypt has furnished more examples of aithiitis defoimans®® from 
ancient times than any othei locality, and the lecognition of this fact is 
owed to the admiralile work of Wood-Jones Fiom his investigations 
and from others, it seems that aithiitis defoimans was common in 
Eg^pt and Nubia, even in the aichaic and piedynastic peiiods, 4000 
B C 01 eailiei Ancient bones showing it date also fiom vaiious 
dynasties, and fiom the occupation bv the Gieeks and the Romans, and 
fiom the time of the Copts, about 500 A D The disease is also common 

84 Gorjanovic-Kramberger, Karl (footnote 47) , Umschau 12 623, 1908 

85 Verworn, Bonnet and Steinmann (footnote 49, pp 10 and 192) 

86 Ruffer (footnote 1, second reference, p 184) , onginallj published as “A 
Pathological Specimen Dating from the Lower Miocene Period ” Contributions a 
I’etude des vertebres mioccnes de I’Egjpte, Camo, Survey Department, 1917 In this 
article Ruffer gave a valuable review’ of cases of arthritis deformans from the 
neolithic, bronze and Roman periods m western Europe, with references to the 
literature 

87 Rouillon A Lesions osseuses prehistorique de la Vendee, Angers, 1923, 
review’ed in Anthropologie, Pans 36 153, 1926 Furst, Carl (footnote 5) Teis- 
sier and Roque, in Cilbeert and Carnot Nouveau traite de medicine, Paris, J B 
Bailhere et fils, pt 8 p 121 Raymond, Paul (footnote 22) The tw'o latter give 
other references to the literature 

88 Bull Archeol Survey Nubia, 1908, no 2, has excellent illustrations 
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in Nubia at the present day The Biitish investigatoi s believed that 
many lesions of bone ascribed by earlier scientists to tubeiculosis and 
othei diseases were in reality produced by arthritis defoimans (Wood- 
Jones/® Smith,® Ruffei ®®) 

Arthritis defoimans in ancient bones from Aineiican Indians was 
described neaily fifty yeais ago (Landon^® and Whitney,^-* m excellent, 
judicious articles) and has often been observed since in Indian remains 
from North and South America, especially m skeletons from Peru 
(Hidhckai® and MacCurdy ^') It has been repoited in other ancient 
bones from Patagonia by Lehinann-Nitsche 

The changes produced by arthritis deformans in earliei times do not 
seem to have been gieatly different from those that one sees today, as 
far as one can deteimine from the numerous desciiptions and illustia- 
tions that have been published The spine (especially the lumbai 
spine) and the hip joint were the most common locations for it Involve- 
ment of the knee joint was frequent Other joints, such as the elbow, 
the shoulder, the sacio-ihac joint and that of the lower jaw, have also 
been found affected The comparatively small numbei of lepoits of 
involvement of the fingeis and the toes may be due to the ease with 
which these small bones may be lost or destroyed m old burial gi ounds , 
however, Wood-Jones obseived several cases of it m the foot, hand 
and wrist In old buiial grounds, individual bones often cannot be 
identified as belonging to any paiticular skeleton Plowevei, m a con- 
siderable numbei of cases, it could be shown that several oi manv loints 
in one skeleton were involved 

Bony union of adjacent articular sui faces (the piohfeiative type of 
Nichols and Richardson,®^ the atiophic type of some othei authois) 
seems to have been comparatively rare (excepting, peihaps, the cases 
of Wood-Jones) , while eiosion, eburnation and deformity of the 
aiticulai sui faces, with formation of bone m the capsule and ligaments 
(degeneiative type of Nichols and Richardson, hypei trophic type of 
some othei authois), was common Immobility often resulted fiom 
the latter, especially in the spine In the case of the spine, outgiowths 
fiom the edges of the bodies of the vertebrae, like iiiegulai lips of 
bone, were common, as they are today, coalescence of such lips fiom 
adjacent vertebiae often produced immobility over laigei oi smallei 
poitions of the spine Many of the descriptions aie not definite enough 
to let one deteimine the amount of ossification of the mtei vertebral 


89 Ruffer, U A , and Rietti, A J Path & Pact 1912, vol 16 Ruffer 
(footnote 1, second reference) 

Lehmann-Nitsche La arthritis deformans de los antiguos Patagones Rev 

Verneau, R Les anciens Patagons, Paris 
1903, reviewed b\ Moodie, R L Min M History 10 314, 1928 

16ri49'l909 ^^thritis Deformans, J M Research 21 (ns 
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disks, appaiently such ossification was raie Rufifei believed that 
iiregiilaiities occuiiing on the siii faces of bones at the point of attach- 
ment of muscles weie due to ossification of the ends of tendons 
Rufifei studied sections of decalcified bones m some of his cases 
He found the lesions supeificial, the interioi of the hone was noimal, 
the bon} thickenings weie limited to the periosteum and neighboring 
tissues, the caitilage had ati opined, but signs of ossification of the 
cartilage were absent 

Smith (leported by Wood-Jones) obseived m bones fiom Egypt a 
case of complete ank}losis of the spine, and there have been others like 
it Almost all the skeletons of old persons from ancient Nuhia showed 
spondylitis defoimans Smith and Dawson stated that rheumatoid 
aithiitis “is pai excellence the disease of the ancient Egyptians and 
Nubians “ “The predynastic Nubian scaicely ever giew to adult life 
without expel lencing some of its eflfects ” Its manifestations were 
legion, of vaiied type and often of great seventy Rufifei ^ described 
many cases of it m bones from Egypt fiom vaiious periods in its his- 
tor} , at gi eat length and with meticulous care 

The most detailed account of arthiitis deformans in the skeletal 
lemains of Ameiican Indians is that of Hrdhcka,^® relating to the 
Penmans While the tibia and the humerus were sometimes involved, 
the spine and the hip joint weie the commonest locations He observed 
numerous cases of “mushroom head” femurs There was sometimes 
consideiable piolifeiation aiound the acetabulum, ne\ei synostosis 
Lehmann-Nitsche found arthritis deformans present in about 4 
per cent of ancient Patagonian skeletons Rathei curioush, the 
humerus and the elbow joint were somewhat more often affected than 
other paits Apparently, the material came fiom between 100 and 150 
skeletons Contraiy to his expeiience in the case of bones from Europe, 
he raiely found piohferations having the foim of cauliflower in the 
bones from Patagonia Polishing and ebui nation were abundant This 
he attributed to the fact that there w'^as no lest foi the damaged parts, 
owing to the nomadic life of these Indians 

It cannot be said that the study of arthiitis defoimans m the skeletal 
1 emams of ancient times throws any light on the causes of this calamitous 
disease, desirable as that would be Race seems not to have had any 
influence Negioes (Egypt), Indians, Caucasians of many nations, 
and e^en the Neandertal lace all have been subject to it All obseiveis 
that mentioned the factor of age agreed that the bones indicated that 
adults, especially the eldeily, weie the peisons affected Seveial 
leferred to the influence of exposure and moisture Lehmann-Nitsche 
alluded to the inclement climate of Patagonia, apparently in this con- 
nection Goi janovic-Krambeiger ascribed the “cave gout” of his 
specimens of the Neandertal lace to the conditions of life m their cave 
dwellings Wood-Jones laid stress on the fact that the people along 
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the Nile spend much time dabbling in the water, and that they have 
probably always done so, furthermore, periods of cold weather may 
alternate with intense heat 

Raymond “ spoke of the frequency of aithritis m bones from caves, 
where moist conditions might be expected (In France, rock shelteis 
and caves have been used as dwelling places from the time of the 
Neandertal or Mousterian race down to and including the present day ) 
Ruffer®'’ combated the theory that exposuie to wet and cold operates 
as a cause of arthritis and implied that this theory is out of date, he 
reported on cases in skeletal remains of some of the diyest and hottest 
places in the world, he made the valuable suggestion that if an equal 
number of remains of man from other regions than Egypt and fiom 
the same early periods weie to be examined, arthritis might be found 
to be equally common in them Hrdhcka said of his Peruvian material 
that It showed plainly that the underlying cause was constitutional It 
IS difficult to see how diet could have been a cause when peoples of 
such diverse habits were affected I do not know of any investigations 
that attempted to show how frequently arthiitis was associated with 
diseases of the teeth in ancient times, such researches would be valuable 
though difficult on account of the raiity with which complete oi neatly 
complete skeletons can be seemed Bearing on this point, Keith (who 
has had a latge experience with skeletons of men of many laces and 
from mail} periods) said that he had seen skeletons in which the teeth 
were affected and the joints sound, otheis in which the teeth were 
sound and the joints affected and others still in which both were affected 
Rathei curiously, it seems to me, few of the obseivers quoted said any- 
thing of injury as a factoi in producing arthritis, or spoke of the 
difficult}' that exists in distinguishing the effects of aithritis deformans 
fiom those of some old fractures, particularly at the head of the femur 
Wood- Jones is one who did refer to this I have met the difficulty in 
specimens from the dissecting ioom, when they were unaccompanied by 
histones of the cases 

Tumois — Tumors produce such striking alterations m the foims 
of bones that a collectoi could not oveilook them One would, then, 
expect man} repoits on tumois of bone of ancient times, but the con- 
tiaiy IS the case, theie are few such leports I have not been able 
to learn of any cases in bones oldei than those fiom Egypt, which I shall 
mention 

Osteoma Small bon} tumors are faiily common m the skulls of 
ancient Peiuvians, most often in the uppei suiface Osteomas or 
exostoses of the external auditoiy canal weie mentioned by Whitney 
as occuning m the skulls of Indians fiom all parts of the United 
States from Canada from Mexico and especially fiom Peiu He 
stated that the meatus might be entiiely closed, and suggested a con- 
nection A\ith the picssure on the posteiioi part of the skull that is 
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known to lead to flattening Such exostoses aie not an extreme laritj 
in patients of today These bony giowths about the ear in old skeletons 
hare been described briefly b} Hrdlickafl'’ who has assembled a fine 
collection at tbe National Museum, Washington He said, “These are 
generally hard osteomata, fiom one to thiee in numbei, just within 
the orifice of the osseous meatus They were m no case seen to 

coalesce, and though the) may almost close the meatus they were nevei 
seen to do this entirely They were generally bilateial Of 278 skulls, 
nineteen showed these exostoses, the specimens coming from the 
Chicama valle), Peiu” Wood-Jones^^ refeired to a case of the same 
kind fiom Nubia of the eaih Chiistian period Moodie reviewed 
other bone tumors collected by Hrdlicka in Peiu, and now housed 
in the museum at San Diego, Calif He thought one oi moie of these 
tumors might be examples of meningioma or duial endothelioma 
mr ading the skull and pi or oking external hypei ostosis 

Osteosarcoma MacCurd) described and gare a fine illustration 
of a large osteosarcoma of the cianium Smith and Darvson ® mentioned 
a large osteosaicoma of the femur and gare a good photograph of it 
They also mentioned trvo of the end of the humeius These rvere in 
skeletons fiom the cemeter) near the Priamids of Gizeli, dating from 
the fifth dynasty, and apparently rveie the most ancient examples of 
malignant tumors then recorded Ruftei desciibed a large tumor, 
piobably osteosarcoma, of the innominate bone, fiom Egypt, of 
about 200 to 300 AD It rras impossible to tell rvhetbei this tumoi rvas 
primary oi secondary 

Carcinoma Smith and Darvson® said of Eg)pt tliat “no evidences 
of tiue cancer occur until comparatively lecent (Byzantine) times, 
rvhen cases of malignant disease inrolving the base of the skull and 
sacium suggest the piesence of epithelioma of the naso-phaiynx and 
lectum, 1 espectively ” Representations of tumoi s in human figures left 
b) the ancient Greeks and Peruvians aie lefeired to biiefl) on an 
ensuing page 

OBSERrATIOKS ON ANCIENT TEETH 

Ancient skulls have usually suffered a postmoitem loss of teeth, 
and that is a serious obstacle to studies in this depaitment Anomalies, 
malformations and mutilations must be omitted from consideration in 
this article, rvhich rvill limit itself to mflammator)" and destructive 
diseases of the teeth and those of the jarvs due to diseases of the teeth 
Grinding dorvn of the teeth (abrasion, attrition) produced by coarse and 
gritty food rvas frequent and often extreme in ancient laces, exposure 
and infection of the pulp are said to have been common 

92 Aloodie, R L lumors of the Head among Pre-Columbian Peruvians, 
Ann AI Histor> 8 397, 1926 

93 Ruffer (footnote I, second reference) J Path Bact 18 480, 1914 
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The earliest known human jaws, the Piltdown jaw, which some 
comparative anatomists legard as that of an ape, and the Heidelberg 
jaw, exhibit some abrasion of the teeth but not any other disease 

NeandeJfal Teeth — The roots of some specimens of teeth of 
Neandertal man are stout, and in the case of the molars and pie- 
molars the loots are fused ( taurodont-Keith or pnsmatic-Krambeiger) 
Fragments of several jaws belonging to this race at Krapina, in Croatia, 
weie described by Gorjanovic-Kramberger One of these has already 
been mentioned as showing evidence of arthritis and a fistula Some 
of the teeth of this jaw were covered with tartar and the margin of 
the alveolar process piesented a fine punctate appearance From the 
desciiption and the illustration, I should infer that theie had been 
pyoirhea alveolaris (peiiodontoclasia) Pointlike depressions on some 
teeth may have lesulted from caries (probably not) , these appeal to 
have been defects in the enamel These bones are usually rated as 
lathei early specimens of the Neandertal race, as is the lower jaw 
from Ehringsdorf, neai Weimar, Geimany, described by Virchow®^ 
The latter specimen presents the results of a purulent piocess at the 
alveolar margin, the teeth aie well worn and where the neighborhood 
of the pulp cawty has been reached “compensatoiy” (secondary) den- 
tine has formed 

The skull of La Chapelle aux Saints m the Doidogne region. 
Fiance, that of an elderly person, in which dental lesions weie detected 
and desciibed by Baudouin,®'' had lost many teeth during life, the 
jaws gave evidences of pyorrhea alveolaris (“gingivite expulsive” or 
“polyarthrite alveolaire”), but not any trace of caries of the teeth 

Still anothei Neandeital skull, that of LaQuina, discovered by 
Henii Mai tin, belonging to a younger person, showed, accoiding to 
Baudouin, deposits of tartai, especially on the molar teeth, and 
ewdences of gingivitis between the molars, which he attributed to the 
use of toothpicks, dental caries was not piesent 

These instances are the only allusions to diseases of the teeth of the 
Neandertal race that I have seen As far as these few specimens aie 
concerned, pyorrhea alveolaris was common, tartar not raie, and dental 
canes unknown Flowever, in the case of seieral of the skulls of this 
lace, I have not met with any refeience to the piesence or absence of 
disease of the teeth and jaw 

Mai tin thought that the Neandertaleis weie caimvoious, Boule 
that their diet was mixed Roots, nuts, fruits and berries, it seems, 
would ha\e been the most a^allable foims of vegetable food for such a 

94 Virchow, Hans Die Unterkiefer von Ehringsdorf, etc , Ztschr f Ethnol 
47 447, 1915 

95 Baudouin, ISl Sem med 32 170, 1912 

96 \rartin, re\iewed b\ Boule Anthropologic 33 387, 1923 
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savage people Piobably the diet vaned with difteiing times and places 
It IS likety that the habits of those who dwelt in the center of Europe 
dining the waim Riss-Wuim interglacial period differed from the 
habits of the hunteis of the cave bear in the high Alps Chaicoal found 
mingled with then implements indicates that this race used file, 
whethei or not they cooked then food must lemain a mattei of con- 
jectuie 

The Rhodesian skull fiom South Africa, generally legarded as 
1 elated to the Neandeital type, of undeteimmable but piobably ancient 
date, has teeth that are well woin and that show maiked caries and 
alveolai abscesses 

Latc-PaleohtJuc Teeth — Foi the condition of the teeth in the late 
paleolithic oi reindeei peiiod, I have been able to find only a few notes 
The jaws of the Old Man of Cro-Magnon (Aurignacian) indicate that 
he suffered fiom pj'oirhea, as well as from bone cysts (MacCurdy^) 
The specimen geneiall) called the Chancelade skull (Magdalenien), 
now in the museum at Peiigueux, southwestern Fiance, had lost the 
teeth of the uppei jaw dining life, piesumably fiom disease One of 
the Obeicassel skeletons (Magdalenien) had a fistula of the lowei jaw 
and the lemains of puiulent inflammation of the peridental membiane 
of a right molai, but not any canes The teeth were well worn 

The only lefeience to dental caries occuning at this early peiiod 
that I have seen is that of von Lenhossek,’’® who observed it in a 
brachycephahe skull from Nagysap, Hungaiy, of the end of the 
diluvium Von Lenhossek made the inteiesting suggestion that dental 
caries may be legaided as an epidemic disease, comparable to cholera 
and pest, which was bi ought into Em ope from Asia by a brachycephahe 
race that invaded Em ope just piioi to the neolithic period 

At the meeting of the Ameiican Association foi the Advancement of 
Science, m Decembei, 1928, Fay Cooper Cole desciibed two skeletons 
having loot abscesses, loss of teeth dining life and absorption of tbe 
aheoli These skeletons weie fiom shell heaps in Algeria, excavated 
by an expedition fiom Beloit College (U S A ), and tbe natuie of the 
implements found ivith them indicates that they belonged to a period 
corresponding to the Amignacian of France To which level they may 
be piopeily refeiied cannot be fully established at present 

Neolithic and Latci Teeth (Em ope ) — Baudouin said that an 
authentic case of dental canes has not been shown in skeletal remains 
from any time prior to the neolithic period With the introduction of 
agricultme, polished stone tools and what he calls civilization in 
geneial, dental canes appeared, although it was still ten times less 

97 MacCurclv (footnote 8, vol 1, p 370) , Keith (footnote 48, p 398) 

98 Von Lenhossek M Die Zahnkanes Einst und Jetzt, Arch f Anthrop 
17 44, 1919 
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frequent than at present Substantially the same opinions weie advanced 
111 articles by Baudoum;-'” Rouillon and Baudouin and Bouvet 

Buffer^®- reviewed the evidences of disease of the teeth in ancient 
Euiope with numeious refeiences to the hteratuie He alluded to skulls 
fiom a time apparently earhei than the neolithic peiiod as having carious 
teeth He concluded that, m the neolithic peiiod itself m France, 
caries was neithei common iioi severe Ruffei also commented on the 
occurience of dental canes m England from the neolithic to the Anglo- 
Saxon peiiod Whether or not caries increased during the latei peiiods 
IS not deal (in general, it was found m about 20 pei cent of the skulls) 
Keith refeiied to a small group of neolithic skulls m Coldium, 
England, as not having dental canes Tiatman,^®^ descnbmg a small 
senes of teeth fiom a neolithic site m England, found that fifty-five of 
100 teeth showed chionic periodontitis Theie was a numbei of 
specimens that showed canes Furst ^ found canons teeth not laie in 
skeletal lemains m Scandinavia (appaiently of the neolithic penod) 

One of the fiist to make a survey of the teeth in a consideiable nuni- 
bei of ancient skulls was Mummeiy’^® His woik has been quoted by 
many subsequent wi iters Mummery found, among skulls excavated 
m England, dental canes m two (2 94 per cent) of sixty-eight neo- 
lithic skulls (dohcocephalic) , in seven (21 87 pei cent) of thirty-two 
skulls of the bronze age , in twenty-foui (40 67 per cent) of fifty-nine 
Yorkshire early dohcocephalic skulls, in nine (20 45 per cent) of forty- 
foui ancient miscellaneous skulls, in foity-one (28 67 per cent) of 143 
skulls of the Roman penod, and m twelve (15 78 pei cent) of seventy- 
six Anglo-Saxon skulls 

Von Lenhossek cnticized Mummeiy’s woik, saying that it did not 
take account of teeth lost dunng life, such loss, he said, is chiefl} due 
to caries Appaiently, ron Lenhossek laid much less stiess on pyoirhea 
alveolans (penodontoclasia) and on dental abscess due to abiasion as 
causes of loss of teeth than did the Bntish and Amencan oliseiveis 
leviewed m this article His own conclusions were based on the exam- 
ination of moie than 1,000 skulls in Budapest It should be undei- 

99 Baudouin, M Seni dentaire 5 444, 1923 , reviewed. Am J Phvs Anthron 
8 342, 1925 

100 Rouillon and Baudouin Presse Dentaire 26 440, 1924, Rouillon (foot- 
note 87) 

101 Bouvet, reviewed Anthropologic 34 306, 1924 

102 Ruffer, jM A Study of Abnormalities and Pathology of Ancient Eg\p- 
tian Teeth '\m J Pins Anthrop 3 335, 1920, reprinted (footnote 1) 

103 Keith (footnote 48 p 13) 

104 Tratman, rcMCW'cd by Hoodie (footnote 52, p 330) 

105 Ahlml•ner^, J R The Relation of Dental Canes m the Ancient Inhab- 
nants of Great Britain and Aboriginal Races, to Food and Social Conditions, T- 
Udontol Soc Great Britain 2 7, 1870 
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stood that jaws showing loss of teeth dining life weie counted by him 
as having canes Von Lenhossek®® found the fieqnency of caries 
inci easing slightl} fiom eaily to later peiiods in cential Euiope, as 
shown by skeletal lemains, 85 per cent of the skulls fiom the Roman 
peiiod hist centni}, and 83 pei cent of those fiom the same period, 
fourth cental y, showing canes, as compaied with 86 per cent of 
thirteenth centni) skulls, and 90 per cent of lecent skulls Schweiz^®® 
said that, accoiding to the opinions of most wnteis, canes of the teeth 
is favored b} cultuie and is coinpai atn ely laie undei natuial conditions 
He examined the teeth of Alemannian Germans of about the tenth 
centun In 7,000 teeth, about 7 pei cent weie canons and taitai was 
frequent 

Aucicnt Egyptian and Nubian Teeth — The most extensive repoits 
on the teeth of ancient Egjptians and Nubians aie those of Wood- 
Jones ^ Smith, Smith and Dawson ^ and Ruftei One who entered 
the same field eail}, as has been stated, was Mummer) Thoma,’^®' 
who studied the material m the Peabody Museum, Cambndge, Mass, 
found caries uncommon in skulls fiom ancient Egypt Thoma encoun- 
teied some bone abscesses 

Wealing oi gnnding down or attntion or abiasion of the teeth of 
Nubians from food that was coaise or contained much grit oi sand was 
desciibed by all the first thiee wnteis named Such weaiing away of 
the teeth was most maiked in predynastic times and among the poorer 
people m latei peiiods Teeth weie often woin down so as to expose 
the pulp cavities, and the frequent alveolai abscesses seen in such cases, 
as well as most of the dental disease seen m the archaic Egvptians and 
the poorei classes of the ancient Nubians, were attiibuted by SmitlH^ 
to infection of the pulp Wood-Jones desciibed some seveie alveolar 
abscesses with much destruction of bone 

Ruffei found evidence of the existence of pyoiihea in piedynastic 
times and at latei peiiods in Eg}pt and Nubia He saw it m skulls of 
the twenty-fifth and twenty-sixth dynasties (from 750 to 500 BC) 
and in skulls of Copts of about 400 to 500 A D He saw it often among 
modem Egyptians Ruffei legarded pyorihea as the principal cause 
of the loss of teeth, and as a moie common cause of alveolar abscesses 
than attiition, some such abscesses weie caused by the decay of teeth 

Dental caries was lare in piedynastic times, accoiding to Wood- 
Tones,^® it was more common during the New Empne, theie were 
man) examples m the Ptolemaic penod, but it fhst became really com- 
mon in the Byzantine pei lod Smith also said that dental caries was 
exceedingly laie among the predynastic people, and that among the 

106 Sch^\erz Arch f Anthrop 15 41, 1917 

107 Thoma, K H Oral Diseases m Ancient Nations and Tribes, J Allied 
Dental Soc New York 12 327, 1917 
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pooler classes it never became common until modern times But the 
ancient Egyptians of the wealthy classes who acquired habits of luxuiy 
suffered much from it He mentioned that, in moie than 500 skeletons 
of aristocrats of the time of the pyramid buildeis, foimation of taitai, 
dental caries and alveolai abscesses were at least as common as they aie 
in modern Europe Ruffer seemed not to be ceitain that dental 
canes was less fiequent in ancient times than it became latei, hut the 
facts cited by him indicate that such was the case Ruffer appaiently 
leaned towaid the conclusion that there was some i elation between 
diseases of the teeth and arthritis deformans, but he was cautious in 
expiessing any definite opinion 

The obseivers mentioned agieed that evidence foi the Egyptians 
ever filling cavities of teeth with gold or with anything else is lacking 
In the raie examples of gold about the teeth, the gold was intended to 
be ornamental rather than useful Nor did they find anything to indicate 
that extraction was piacticed, oi any other operative measuie Ruffei 
said also that theie was nothing to point to the use of the toothbiush 
(which he characterized as an “instiument of torture”) 

Hooton described a mandible from a tomb at Gizeh, of the Old 
Empire, in which an abscess had foimed about the roots of the right 
fiist molar, the tooth being much worn and the pulp exposed Two holes 
about 2 5 mm in diameter led fiom the buccal surface of the jaw into 
the abscess cavity They seemed to have been dulled and then natuie 
was lecognized by Thoma and Blumenthal Todd thought that the 
foianiina in this specimen may have been natuial and not produced by 
an opeiation 

Ancient Indian Teeth of Noith and South Aniciica — Although 
American museums contain an immense amount of mateiial that might 
give valuable infoimation, the ntimbei of published articles on the 
teeth of the ancient Indians is not large Hidlicka““ desciibed a 
moiphologic peculiarity of the upper incisors of the Indians that is 
present in a laige majority of peisons of this lace, and is seen to a 
smaller extent in other yellow-biown races it depends on a hollow on 
the lingual suiface making these incisois “shovel-shaped ” 

Hidhcka^’ found that dental caries occurred but larely in skulls 
fiom Peiu He gave figures for 160 lower jaws fiom the Chicama 
Valle} of 70S teeth, 16 were caiious The absent teeth had been, 

108 Hooton, E A Harvard Unnersity African Studies I Oral Surgery 
in Egypt during the Old Empire, Cambridge, Harvard University Press, 1917, 
p 29 (with good plates') 

109 Todd, T W Egrptian Medicine, A Critical Stiuh of Recent Claims, Am 
Anthrop 23 460, 1921 

110 Hrdhcka, A Am J Pins Anthrop 3 467, 1920 

111 Hrdhcka (footnote 16 p 61) 
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for the most part, lost post moitem MacCuidy,^^- in his studies on 
skeletal material from the highlands of Peiu, found considerable dental 
disease, without evidence of any effort to tieat such disease Of 131 
skulls, more than two thirds had decayed teeth Of 1,259 teeth present, 
194 (15 4 pel cent) were deca 3 ^ed The chief cause of the loss of teeth, 
aside fiom canes, seemed to him to have been pj'^oirhea alveolaris, which 
aftected more than 13 pei cent of all these jaws Alveolar abscess was 
present in twentA'-two cases, bone cyst in about ten, caries of the jaw in 
six and maiked foimation of taitai in thirteen Moodie recently 
began systematic studies on the diseases of ancient teeth from Peru 
He has found p}orihea prevalent, and has found that it resulted m 
an absorptive alveolai osteitis causing an appalling loss of teeth Pie 
has thus fai seen little eiidence of a pievalence of caries Thoma 
described briefly aheolar abscesses and malfoi mations of the teeth of 
Peruvians 

Hidhcka,^^'* 111 a lepoit on skeletal lemains fiom Aikansas and 
Louisiana, said that decayed teeth, though not common, were 
fairly frequent sixteen skulls did not show air\ teeth decayed oi lost 
during life, thiit 3 -mne had one oi moie deca 3 ^ed oi lost duiiiig life A 
good stud 3 '' was that of Leigh,“^ which should be i ead Leigh chose skulls 
from foul tribes of Indians, usually piehistoric, but at least living under 
natural conditions, free fiom the influence of white men In sixt 3 '’- 
eight skulls of Kentucky Algonquins, a sedentary people living on maize, 
and b 3 ^ hunting and fishing, he found marked attiition of the teeth, 
man 3 aheolai abscesses, a little canes (twent} -eight lesions in 30 pei 
cent of the specimens examined) , some abscesses lesulting from 
exposure of the pulp, periapical bone lesions (in 40 per cent) but not 
much peiiodontoclasia, which was chiefl 3 ' senile, and compaiatively laie 
calculi In ninet 3 ’^-two skulls of the Sioux, biiftalo hunteis, eating 
fruit and vegetables to a limited extent, he found the least attrition of 
any and little canes (slight lesions in ten of the ninet 3 -two) , alveolar 
abscesses (in 16 per cent) mostl 3 " fiom exposure of the jmlp, and not 
much periodontoclasia (in 13 pei cent) The teeth were clean In 
129 skulls of Arikaia fa blanch of the Sioux), maml 3 '^ sedentar 3 q living 
on maize pounded in stone mortars and b 3 '^ some hunting of the buffalo, 
he found much attrition , many ah eolai abscesses , considerable caries 
(eight 3 '-six lesions m 28 jiei cent of the skulls) , alveolar abscesses (m 
35 per cent), mosth fiom exposure of the pulp, and periodontoclasia 
(in 33 per cent) The teeth were duty One skull presented arthritis 

112 IklacCurdv (footnote 17, p 276) 

113 Moodie, R L Studies in Paleodontologv, J Am Dent A 15 1826, 1928 

114 HrdliCka, A J Acad Nat Sc Philadelphia 14 210, 1909 

115 Leigh, R W Dental Pathology of Indian Tribes of Varied Environ- 
mental and Food Conditions, Am J Phjs Anthrop 8 179, 1925 
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of the temporomandibular joint In 113 skulls of Zuni, a sedentary 
people, more advanced in cultural development than most tribes, living 
chiefly by planting, especially of maize, and a little hunting, he found 
modeiate attrition of the teeth , caries (m 75 pel cent) , commonly accre- 
tions, much early loss of teeth, alveolar abscesses m 52 per cent, and 
peiiodontoclasia (in 56 per cent) Theie was more exposuie of the 
pulp from canes than from abrasion The teeth were duty from calculi 
and stain 

As a further example of the fact that dental disease was not always 
lare among the Indians, I may mention mateiial from a village site at 
Westfield, N Y , pronounced by Aithur Parker to be early Iioquois 
(Erie) These were a sedentary people, probably living largely on 
maize The skulls wei e badly presei ved and many teeth had dropped out 
Sixty-six teeth present m the jaws weie free from canes, ten showed 
canes, 103 loose teeth were fiee fioni caries and fifteen had canes The 
cavities were large and the disease advanced The teeth weie nearly all 
those of adults Many loose ^teeth showed marked thickening and even 
fusion of the roots in molars and bicuspids , these were not usually the 
callous ones Sections of one such tooth showed the root thickening 
to be due to a new formation having the structuie of cancellous bone, 
the root canal contained a large mass of secondary dentine The root 
thickening was evidently caused by peiidental inflammation 

The factors making for sound or unsound teeth, including the diet 
and the asserted influence of coarse food in cleaning the teeth, and the 
reported low incidence of dental caries among the Eskimos, who live on 
a diet of meat and fish, urgently call for further investigation, as does 
the possible influence of racial constitution These studies are, how- 
ever, outside the scope of this review 

116 I am indebted to R P Wright, of Erie, Pa, for an opportunity to see 
the specimens 

117 The following additional references give valuable information Ritchie, 
S G Rep Canadian Arctic Expedition, 1913-1918 , abstr , Am J Phys Anthrop 
8 343, 1925 Leigh, R W Dental Pathology of the Eskimo, abstr , Am J 
Phvs Anthrop 9 400, 1926 Heilman, M Food and Teeth, Dental Cosmos, 
1925, vol 67, abstr , Am J Phys Anthrop 9 398, 1926 Chappel, H G Jaw 
and Teeth of the Ancient Hawaiians, abstr , Am J Phys Anthrop 11 140, 1927 
Black, D Human Skeletal Remains, etc , Geol Survey China, abstr , Ann M 
History 8 328, 1925 Gillett, H W Contacts Between Archeology and Dental 
Research, Am Anthrop 29 291, 1927 Dental Caries and Race, abstr. Am J 
Pins Anthrop 7 405, 1924 Dr W D Strong of the Field Museum, Chicago 
(in a personal communication to me), has compared the teeth in about forty 
Eskimo skulls, dating from about 1890 or earlier, with those in a series of 250 
living Eskimos, all from northern Labrador The amount of dental caries and 
loss of teeth was strikingly greater in the living Eskimos There has probably 
been a gradual increase m the proportion of food of the kind used by the white 
race during the later period These cases are now being studied and the results 
mil be published later 
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The practice of inlaying the teeth with jadeite, tiiiqiioise and the 
like for the purpose of ornament (not in tieatment for disease) among 
the Mayas of Mexico and Cential Ameiica and among the '’Indians of 
Ecuadoi was desciibed b}'- A^an Rippen/^® who gave a valuable review 
of ancient attempts at dental surgeiy 

OBSERVATIONS ON MUMAIIES AND DRIED BODIES 

The filst published account treating of the study by modern 
methods of the anatomy and the histologic stiuctuie of the soft parts of 
ancient dried bodies was, so fai as I can leain, that of Wilder Many 
moie mummies have been destroyed oi ha^e been scraped so as to 
leveal the bony skeleton than have been saved foi examination of the 
soft paits Ruffer justly lamented this fact foi Egyptian mummies I 
suspect that it is equally tiue foi those of Peiu, of oui southwestern 
states and of othei regions, although the Egyptian mateiial has been fai 
moie abundant Smith and Dawson'’ gave vivid descriptions of the 
evidences of ancient tiagedies in Egypt in the mumni}'^ of King Seknenre, 
with its matted haii, wounds of the head and face and bones broken 
and cut by axe and speai, and in the body of a 16 yeai old girl, six 
months pregnant, whose wi ists had been bi oken while she was defending 
heiself from blows, one of which fractuied her skull, the assailants pie- 
sumabl}" having been her own lelatives AVhile the possibilities of such 
examinations are stiictly limited, fuither stud) will surely bung to 
light valuable infoimation It is not unreasonable to expect that eggs 
of paiasitic woims may be found m intestinal contents Trichinosis 
might be detected in the mummified cats of Egypt, as well as in 
human bodies While not much is to be hoped foi in examinations 
foi pathogenic bacteria, it seems to me not improbable that tubeicle 
bacilli might be discovered in a body that had been lapidly dried, e\en 
after the lapse of thousands of yeais 

The Egyptian mummy, accoiding to Smith and Dawson,” was 
usuall) prepared by removing the biain thiough the nose and by lemov- 
ing the abdominal and thoiacic viscera, but not the heait, thiough an 
abdominal incision The visceia were ]5laced in “canopic jais” or, 
aftei being soaked in brine, weie wrapped in cloths, with gums and 
sawdust, and little images of the gods, to be letuined to the body latei 
The bod) was soaked in brine for seventy da)s, accoiding to Heiodotus, 
but foi only half that time, according to Smith and Dawson, after which 
it was wrapped in linen bandages The body cavity was filled with 
cloths, mud, sawdust and miscellaneous lubbish Othei details such 

118 Van Rippen Dental Cosmos 59 861, 1917 

119 Wilder, H H The Restoration of Dried Tissues, with Especial Reference 
to Human Remains Am Anthrop N S 6 1 1904 
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as the use of artificial eyes and the external ornamentation, varied gieatly 
at different periods, as did the addition of lesins and othei pi eservatives 

Peiiivian mummies were sometimes eviscerated, but usually not 
The body was bandaged, sometimes m a sitting postuie with the knees 
flexed, sometimes extended How much was done m the wa}'^ of inten- 
tional embalming is not known Balsam of Peiu may have been applied 
to the bandages, which were of cotton Appaiently, the pimcipal factor 
m the preservation of all mummies was a dry climate Wood- Jones 

found bodies fioni the piedynastic period in Egypt (at least 5,500 years 
old), when artificial mummification was not piacticed, which showed 
muscles and tendons, the skin and the hair, the nails and the eye and 
even the convolutions of the brain in good preseivation Mummies from 
Arizona and New Mexico in this country are meiely dried bodies which 
the and climate of the states has pieseived I do not know of any 
published accounts of examinations of Alaskan mummies , some speci- 
mens are now being studied at the Ameiican Museum of Natuial His- 
toiy. New York, by Shapiio Mummification in Ameiica and Austialia 
was also desci ibed by Dawson 

Tcchiuc of G]oss Exaimnatwn of Mummies and Diicd Bodies — Wilder,”’’ using 
material from Peru and from Utah in the United States, let the tissues swell for 
from twelve to forty-eight hours in a 1 to 3 per cent solution of potassium 
hydroxide, until they reached nearly their normal volume, then placed them in 
watei, watching carefully that too much further swelling should not occur, and 
finally placed them in a 3 per cent solution of formaldehyde In mv laboratory, 
using similar material, my associates and I have found that merely soaking in a 
weak solution of formaldehyde (from 1 to 2 per cent) permits a satisfactory 
dissection Ruffer,”” working on Egyptian mummies, seems to have preferred, for 
dissection, carbonate of soda 2, solution of formaldehyde 0 5 and water 97 The 
part to be dissected was immersed in this solution for twenty-four hours or more 
By anv method, the fluid acquires a brownish-yellow color from the tissue 

Of course, everything depends on the completeness of the body and the state 
of preservation It may be badly eaten by insects and worms All observers 
agree that, in favorable cases, the muscles, the tendons, the large arteries, the 
veins and the nerves may be identified without much difficultv, and sometimes the 
cartilages of the larynx, trachea and bronchi, and the aorta The condition of 
the great viscera of the thorax and of the abdomen varies greatly, but is usually 
much less satisfactory than that of the parts just enumerated, in the bodies of 
American Indians, the viscera may be dried to the consistency of thin mem- 

119a Dawson, J Ro>al Anthrop Inst Great Britain & Ireland 58 115, 1928 

120 Buffer, M A Note on the Histology of Egyptian Mummies, Brit M J, 
1909, pt 1, p 1005 Remarks on the Histology and Pathology of Egj^ptian Mum- 
mies, Cairo Sc J 4 . 1, 1910, Histological Studies on Egyptian Mummies Mem 
pres a I’lnst Eg\ptien, 1911, vol 6, On Arterial Lesions Found in Egyptian 
Mummies, J Path ck Bact 15 453, 1911 , Pathological Notes on the Roval Mum- 
mies Mitt z Gesch d Med u d Naturw , 1914, vol 13 These are the most 
important of Puffer’s numerous papers on mummies All of them are reprinted 
in Ruffer (footnote 1 second reference) 
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branes In Egyptian mummies, the viscera were largely removed during the 
preparation of the body, and the embalmers were apt to damage the aorta The 
heart is found much shrunken and apt to crumble , however, its valves are some- 
times recognizable The brain in predynastic Egyptian bodies is sometimes found 
dried into a small, hard mass, giving, m miniature, the convolutions and the sulci 
The eye is sometimes preserved, including the pupil The hair, a resistant tissue, is 
usually well preserved, finger and toe nails often are Wilder^'” noted that the 
ridges and folds of the skin of the hands and feet may be preserved In the body 
of a baby Basket-Maker ’ * that I have seen, prints from the foot and toes could 
easily have been made Tattooing may show distinctly, as it did in the mummies 
of dancing girls (eleventh dynastv) tattooed with a pattern identical vith that 
shown on faience figures of dancing girls belonging to about the same period^'* 
Exceptionally, such organs as the appendix, the cervix uteri, the thyroid gland, 
the papillae of the tongue, the ureter and the suprarenal gland have been 
recognizable Smith and Dawson “ told of the mummj of a woman, having the 
large breasts of lactation, buried along with her baby Ulcers and wounds ha\e 
been seen on Egyptian mummies, but it mav be impossible to distinguish betw'een 
antemortem w'ounds and the hacking of the bod^ done m ancient times bv graie 
robbers 

Tcchntc of Histologic E\aviitintio>i — Bj' far the largest amount of work was 
done by Buffer He placed the tissue in a preparation made of alcohol 30, water 
50, and a 5 per cent solution of carbonate of soda 20 , he sometimes used 1 per cent 
formaldehyde instead of alcohol and w'ater Fixation w’as completed in alcohol 
He embedded the tissue in paraffin, and said that he obtained good sections, stain- 
ing w'lth hematoxvlin and eosin, or with various aniline dyes 

In my laboratory, my associates and I have used fixation m formaldehyde, 1 to 
2 per cent w'lthout any alkali, hoping to avoid damage to the finer structures This 
may have been a mistake, for the tissues remained so hard that we could not make 
sections after embedding them in paraffin, usable sections were secured on 
embedding the tissue in celloidin Wilder”” and Wilson”” have also worked on 
American mummj material In general, the Egyptian mummies seem to have the 
structures of the large viscera better preserved than has been found to be the case 
in dried American bodies, as a rule, and the Egjptian mummies have given better 
results with nuclear stains The failure of Egj'ptian mummies to show^ red 
corpuscles may be due to the soaking of the bodj^ m brine , the rapid drying of the 
American bodies probably made preservation of red corpuscles possible The 
technic for preparing sections of bone has been discussed in connection with the 
diseases of bones 

Histology of Mumviies and Diicd Bodies — All observers agree that the struc- 
ture of common connective tissue, adipose tissue and cartilage is usually well 
preserved Elastic tissue maj' or may not take specific stains The cross striae of 
skeletal muscle fibers have been found both in Egyptian mummies and in American 
mummies, they may be seen well in teased preparations (fig 11) Buffer was suc- 
cessful in show’ing striations in heart muscle The connective tissue framework of 


121 The Basket-Maker Indians preceded the builders of pueblos, their remains 
must have an antiquity of many centuries 

121a Winlock Bull Metropolitan Museum of Art, New' York, 1923, pt 2, 

p 26 

122 Wilson, G E A Study in American Paleohistology, Am Naturalist 61 
555, 1927 




Fig 11 — Skeletal muscle fibers showing cross stnatioiis from a Peruvian 
mummy, reprinted from H U Williams (Arch Path 4 26 [July] 1927) 



1 ig 12 — What are behe\ ed to be red corpuscles from a hemorrhage into the 
muscles of a Peruvian mummj, reprinted from H U Williams (Arch Path 4 
26 [Juh] 1927) 
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nerves may be all that remains, but RufYer sometimes could demonstrate the 
medullary sheaths and even remnants of axis cylinders As far as I can learn, it 
has not been possible to identif3' red corpuscles in Egyptian mummies My asso- 
ciates and I found what we believe to be red corpuscles in the tissues of a Peruvian 
mummy (fig 12) About six months later Wilson reported finding them in 
Basket-Maker, Pueblo and Peruvian mummies Rather curioush', the blood cells 
measured in m\ laboratorj were sometimes larger than normal red corpuscles, 
being 8 or even 9 microns m diameter, while Wilson’s cells averaged only 1 9 
microns 

The blood \essels are usuallj' well preserved, and the laj^ers of their walls mav 
be plainlj" made out, but the intima is not likelj^ to be in good condition 

Ruffer was sometimes able to demonstrate the alveolar structure of the lungs, 
though the finer details r\ere anting In the few American bodies that have been 
studied, the lungs were collapsed 

The liver cells have, as a rule, been found poorl}-^ preserved, the general 
arrangement that is characteristic of liver is about all that can be shown 

Little work has been done on the stomach and intestines, and that chieflv by 
Ruffer’'' The lasers of the walls may be recognizable, but the epithelium is 
wanting 

The onh work on the kidne3's that I know' of w'as that of Ruffer, wdio w'as 
able to secure sections that show'cd the cortex, medulla, tubules and glomeruli, but 
not the finer details of these structures, even wnth high magnification 

Wilson’" examined a thyroid gland from a Basket-Maker bodi Only the 
connective tissue framew'ork remained and epithelium was not present Ruffer 
had about the same result wath testicles and mammar\ glands 

The epidermis is sometimes w'ell preserved and sometimes wdiolh missing 
Ruffer secured some excellent sections showang epidermis and even sweat glands 
Simandl ’" * has published photographs of skin and cross-striated muscle from an 
Egyptian mumm3 I have recent^' obtained good sections from the skin of the 
foot of a Basket-Maker bab3 from Arizona These sections took some nuclear 
stain (fig 13) Nuclei, in general, do not stain, although Ruffer had some success 
in demonstrating them, his attempts seem not to have 3ielded important results 
Bacteria and mold fungi have often been observ'ed in mummies and dried bodies 
Ruffer was able to stain gram-positive and gram-negativ'e organisms and spores 
The certain occurrence of much putrefaction in these bodies makes it nearly impos- 
sible to connect such bacteria as ma3 be seen with ain disease process But it 
seems to me that there is a good chance that tubercle bacilli and lepra bacilli mav 
yet be found 

Seiologic Tests — The results reported from attempts to secure precipitin and 
anaph3dactic reactions have been somewhat conti adictorv', with the weight of the 
evidence indicating negativ'e results The majoritv of these tests hav'e been made 
on Egvptian mummies that had presumably undergone the prolonged soaking m 
brine It would be worth while to make more tests on bodies that have onh' been 
dried, taking material that might be expected to contain plentv' of dried blood or 
serum A brief reference to such tests will be found in m3 article on Peruvian 
mummies If blood corpuscles could be obtained in sufficient quantities agglutina- 
tion b3 serums of the various blood groups might be tried 

122a Simandl Anthropologic, Prague 6 56, 1928 

123 Williams, H U Gross and Microscopic Anatomv of Tw'O Peruvian Mum- 
mies, A.rch Path 4 26 (Julv ) 1927 
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Moodeichcn oi Bog Bodies — Something like mummification has 
been described m the case of the browmstaiiied, much flattened bodies 
known as “Mooileichen” that have been exhumed from sphagnum bogs 
m Schleswig-Holstein and other parts of northern Germany Aichel 
stated in his review that more than fifty such bodies had been recoveied 
As fai as the} can be dated, they belong to aiolind 200 to 300 A D 

Histology of Mooileichcn oi Bog Bodies— The degree of preservation varied 
much in different cases Wounds of the body were often visible The acid swamp 
water had led to decalcification of the bones and solution of the muscles, while 
hair, nails, cartilage and connective tissue were often well preserved The brain 
was sometimes recognizable as a brown mass containing cholesterol The condi- 
tion of the other viscera varied In a female child described by Aichel, the fascia, 
vessels, tendons and nerves of the extremities were recognizable, also the liver, 
gallbladder, stomach and part of the intestine and the papillae of the tongue The 
IMoorleichen rarely revealed traces of cells Collagen showed up well and 



Fig 13 — Low power magnification of a section of the skin from the sole of 
the foot of the dried body of a Basket-Maker baby about 10 months old The 
Basket-Maker antedated the builders of the pueblos in New Mexico and Arizona, 
so that the bodv must have been many centuries old, no exact date can be fixed 
Drs Hooton, Kidder and Guernsey supplied me with the specimen 

outlined many structures , elastic tissue was not preserved , blood vessels contained 
masses that were probably blood corpuscles , the structure of medullated nerves 
was complete, except that axis cylinders were wanting, muscular tissue was miss- 
ing, cartilage was in good condition, the bones were largely decalcified, but the 
minute structures were plainlj visible, even to the bone corpuscles Liver cells 
were not distinguishable , m the glands of the stomacn, the epithelium was, in part, 
preserved The tissues had suffered from the boring into them of the roots of 
plants, which had even made holes of fairly large size in the bones 

Pathologic Changes in Mummies, Diied Bodies and Mooileichen — 
(The evidences of disease of the bones and the teeth have already been 
considered ) All the authorities that I hate cited as having worked on 

124 \ichel, Otto Ueber IMoorleichen, Anthrop A-nz 4 57, 1927 (with com- 
plete bibliographv ) 
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Egyptian mummies lefei to calcifications oi aiteiioscleiosis of the 
aorta and aiteiies The principal tAq^es of arteiioscleiosis seem to have 
been lepiesented, as fai as can be determined fiom the largei aiteiies 
The disease was ceitamly not laie, and it occuiied at vaiious peiiods 
Shattock was appaientl} the first to report making sections of a 
scleiotic and calcified aoita I have described thickening of the mtiina 
with calcification and an adheient thiombus in the posteiior tibial artery 
of a Pemvian mummy'-'’ (fig 14) 

Wilder"® mentioned carbonization of the lungs in Basket-Makei 
bodies In a Basket-Makei baby (about 10 months old) being studied 
at the time of wilting in my laboiatory, the collapsed lung tissue already 
shows quantities of opaque gianules that must, foi the most part, rep- 



Fig 14 — Posterior tibial arterj' from a Peruvian mummv, showing a slight 
thickening of the intima with calcification, and a calcified thrombus , nitrate of 
silver and eosin stain, reprinted from H U Williams (Arch Path 4 26 IJulv] 
1927) 

lesent extianeous material that Avas inhaled duiing life At the piesent 
time, the impalpable dust of the floors of the shelters where such 
bodies are exhumed is so easily stirred up as to impregnate the atmos- 
phere, becoming a seiious menace to scientific workers The lung of 
the same baby had in it also seA^eral minute encapsulated aieas of 
caseation Gi am-positn'e cocci, molds and oiganisms looking like lay- 
fungi were found m and near the areas They may provisionally be 
considered as encapsulated abscesses, probablv following bioncho- 

125 Shattock, S G Lancet 1 319, 1909 
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pneumonia Wilson also found silicosis in the lung of a Basket- 
Makei body, associated with a pleuial adhesion In Egyptian mummies 
Smith and Dawson “ and Wood-Jones observed pleural adhesions 
Rnffei lefeiied to anthiacosis, and paiticulaily to two cases of pneu- 
monia One of these was obseived m a mummy of the Gieek period, 
the lungs of which contained many bacilli that lemmded him stiongly of 
plague bacilli 

Appaiently not many specimens of the stomach and intestines have 
been examined The chaiactei of the food may be, in pait, detei mined 
fiom then contents Consideimg the alleged tiaditional pievalence of 
Taema wginata m Abyssinia, one might expect to find tapewoim eggs in 
the intestines of ancient Nubians and Egyptians, if they ate beef In 
general, the eggs of paiasitic woims would stand a good chance of being 
preserved Wood-Jones mentioned piolapse of the intestine and 
vagina, also an old appendicitis 

Ruffei desciibed what seems to have been ciiihosis of the hvei 

Smith and Dawson " lefeiied to a single case of gallstones, the only 
one thus fai found in Egyptian mummies 

Smith and Dawson ® said that two cases of vesical calculus and thiee 
of stone in the kidney had been discoveied in an examination of about 
30,000 ancient Egyptian and Nubian bodies One of these was found in 
a piedynastic body Wood-Jones and RuffeW-“ also lefeiied to 
vesical calculi, whethei oi not these two instances aie included m the 
preceding statement is not cleai Rufifei obseiwed a case of multiple 
abscesses of the kidney with many giam-negative bacilli Williams^-® 
desciibed a vesical calculus of mixed composition (fig 15) fiom the 
body of a male Basket-Makei about 18 yeais old excavated in Aiizona 

Vesicovaginal fistula is shown m the mummy of Pimcess Hehenit, 
eleventh dynasty Accoiding to Deny,’-' “The injuiy is associated 
with an abnoimally nanow pelvis, and it seems fan to suggest that it 
was probably produced during a difficult laboi, and caused the death of 
the mothei, who was quite young” Deny’-® also desciibed a case of 
death of a Negress m childbirth discoveied m lemains from a Coptic 
cemeteiy The fetal head was fiimly wedged in the nan owed pelvis 
The right sacio-iliac joint was missing (piobably congenitally) and the 
right innominate bone was small, pioducing the distoition of the pelvis 
The left sacro-iliac joint gaped widely, and theie was oveniding of the 
cianial bones of the fetus 


126 Williams, G D An Ancient Bladder Stone, JAMA 87 941 ("Sent 
18) 1926 

127 An account of this case, which will probably have been reported by Naquib 
Mahfouz before the present paper has been published, was given to me by Prof 
Douglas E Derry, of the Anatomy Department, Egyptian University, Cairo (per- 
sonal communication) 

128 Derrv (footnote 77, p 48) 
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The evidence of dystrophia adiposogenitahs oi Fioelich’s syndioine 
in the case of King Akhenaton was i elated in the introduction 

Seveial of the loyal mummies of Egypt showed appeal ances of the 
skin that may be all that is left of the eiuption of some disease, but it 
was not possible to be ceitain, these evidences weie mentioned by 
Smith ® and Ruftei Baldness was frequent and comedones not rare 
Seveial ulcers of the skin weie found Wildei lepoited minute 
whitish granules on the skin of a Peruvian mummy, which appealed to 
be bacteiial foci, and which might be the relics of some disease of the 
skin 



Fig 15 — Calculus (natural size and magnified) from the urinary bladder of a 
Basket-Maker body The photograph was sent me bv Dr George D Williams, 
Washington University, St Louis 

The occuiience of gout was observed by Wood-Jones in an eaily 
Christian body fiom Egypt, which is desciibed m considerable detail 
by Smith and Dawson *’ 

A single case of lepiosy had been found up to 1924 This was m a 
body of eaily Chiistian date It is mentioned by Smith and Deiry"® 
and by Smith and Dawson,*' who give illustrations Although leprosy 
bacilli were sought foi, none weie found Innumeiable cocci were pre- 
sent in the sections 
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Rolleston desciibed the skeleton of a neolithic flint minei from 
Cissbiiry, England, with shortening of the bones of the left aim, which 
he attiibuted to poliomyelitis The left humeioiis was l>io inches 
(3 25 cm ) and the left ladius %o inch (2 cm ) shoitei than the light 
An Egyptian skeleton in the Ai cheological Museum of the Univeisity of 
Pennsylvania has shoitenmg of the left femui to the extent of 8 2 cm , 
while the circumfeience of the shaft is somewhat i educed This speci- 
men was described by Mitchell,^ who made a piovisional diagnosis 
of poliomyelitis The skeleton, excavated by Ehndeis Petiie, was said to 
belong to a peiiod about 3700 B C The skeleton was that of an old 
man, and a slim staff buiied with it was thought to have been used by 
him foi balancing It will be noted that the ancient man whose skeleton 
is next to be desciibed also cairied a staff 

The ancient Egyptian stela shown in figuie 16 (desciibed by Plam- 
buigei and by Slomann ma)'- have been intended to lepiesent the 
atrophy of one leg from poliomyelitis, though othei causes of such 
atrophy must be entei tamed Slomann contended also that the talipes 
equmus shown by the mummy of the Phaiaoh Siptah, desciibed and 
illustrated by Smith, was due to poliomyelitis, piobably occuirmg in 
childhood 

At the instance of Smith, a mummy of the twentieth d} nasty (fiom 
1250 to 1000 B C ) showing an eiuption lesembling smallpox was 
studied by Ruffei and Feiguson,^'’^ who lemoved a poition of the skin 
foi sectioning Then modest assertion that the eiuption lesembles 
smallpox is justified by the illustiations of the gioss appeal ance and 
of the sections as seen undei the micioscope Numeious gram-positive 
bacilli and a few miciococci were demonstiated in the tissue It was 
not supposed that these oiganisms played any pait m the disease, but it 
was thought that they were piesent at oi neai the time of death 
This case was criticised by Unna, to whom Ruffei subsequently 
leplied In this second aiticle, Ruffei seems to lefer to the mummy 
m question as of the eighteenth dynasty He mentioned a similai 
eruption on the mummy of Raineses Fifth, who belonged to the twentieth 
dynasty Smith and Dawson mentioned an ei uption i esembling small- 
pox on the body of Raineses Fifth Ruffei ’s statements are not cleai to 
me, but I should conclude that two such cases have been found in 
Egyptian mummies 

129 Rolleston, G H J Anthrop Inst Great Britain & Ireland 7 377 1878 

130 Mitchell, J K Tr A Am Phys 15 134, 1900 

131 Hamburger, O Bull Soc frang d’hist de la med 10 407, 1911 

132 Slomann, H C Contributions a la paleopathologie iSgyptienne Bull et 
mem Soc d’anthrop , Paris 8 62, 1927 

133 Buffer, M A, and Ferguson J Path &. Bact 15 1, 1911 Buffer 
(footnote 1, second reference, p 32) 

134 Buffer (footnote 120, fifth reference, footnote 1, second reference, p 175) 
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A few enlaiged spleens found by Ruffer may have been fioin ancient 
patients with malaiia, the evidence foi malaiia is not powerful 

Tuberculosis has been discussed in connection with diseases of the 
bones 



Fig 16 — A stela in pob chrome from Egypt, of the period of the eighteenth 
dynasty (from 1580 to 1350 B C ) The dimensions are 27 by 18 cm It is 
thought to represent the results of acute poliomyelitis The photograph was sent 
me b\ Dr H C Slomann, of Copenhagen The stela is in the Glyptothek of Ny 
Carlsberg in that citj 

Wildei spoke of a small s^jecies of mite (Acanna) that he 
observed in the stomach contents, uteius and nasal cavity of a Basket- 
Maker body associated with masses of Avhat appealed to be blood cor- 
puscles, suggesting a parasitic habit 



WILLIAMS— HUMAN PALEOPATHOLOGY 


897 


One of the most biilliaiit disco\enes thus fax made m paleohistology 
was achie\ed by Ruffei when he found the eggs of Schistosoma 
(BilJiaisia) m the kidneys of two mummies of the twentieth dynasty 
(fiom 1250 to 1000 B C ) As the disease pioduced by ScJnstosoma is 
exceedingly common in Eg}pt at the piesent da}, the demonsti ation of 
Its occuiience at such a i emote period in the same locality becomes one 
of extraordinary interest Eggs of lice weie also found b} Riiffer 
adhering to the ban of mummies 

PATHOLOGIC OBSERVATIONS IN ANCIENT ART 

Art as depicting pathologic conditions of early times is consideied at 
length in such woiks as that of Paul Richer In the piesent article, it 
will be possible only to allude to a feiv of the moie ancient examples 





17 — Carving of a human figure excavated by Dr G Lalanne, of Bordeaux, 
at Laussel (Dordogne) in southwestern France, in 1911 It was carved in high 
relief on a block of limestone, about 67 cm long It belongs to the upper Aurig- 
nacian division of the late paleolithic period, and is probably around 25,000 years 
old Figures of this kind are the oldest known portraits of man A number of 
such have been found, frequently in the form of statuettes, over the region extend- 
ing from southwestern France to Czechoslovakia Such figures of steatopygous 
females are usually called venuses, and this one is the “V enus of Laussel ” 


In view of the fact that painters of the lenaissance, as, for example, 
Velasquez, were fond of picturing peisons with chondi odysti ophy, 
cretinism and the like, similar efforts on the pait of moie piimitive artists 
do not occasion surprise The carvings, engiavings and paintings of 
the cave aitists of the reindeer period (from about 15,000 to 30,000 


135 Buffer (footnote 1, second reference, p 18) , Brit M J , Jan 1, 1910, p 16 
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3 ^ears ago), found especially in southern France and noithein Spam, 
excite one’s wonder and admiiation by their accuiate drawing and their 
hvel}^ spirit MacCurdy,® who always succeeds in intei preting the 
work of 2 Drimitive races with deep sympathy, remarked that men were 
artists before they became fanners Unfortunatel}’’ foi our purposes, 
the cave aitists chose foi then models, for the most pait, laige mammals, 
like the reindeer, beai, mammoth and rhinoceios, they larely diew then 
own kind Several human figuies in the form of steatopygous females 
have, however, been found (fig 17) ^^^nle not pathologic, the prom- 
inence of the secondar}' sexual chaiacters is notable Such figures, 
ironically called venuses, may have been symbolic, but they must also 
have been fashioned after models and may be consideied as portraits, 
they are, besides, of unusual interest because, even if not flatteiing to 
our species, they aie the eaihest portiaits of the human being known 
The resemblance to the Hottentot female has often been lemaiked 

The curious piactice of mutilating the hands by amputation of one 
01 more fingeis has been emplo 3 'ed b 3 '^ man 3 '- primitne peoples as part 
of some ritual or sacrifice Plain evidence that this custom prevailed 
among the cave aitists is given on the walls of the caves wheie the 
hand was applied to the rock while some led coloiing mateiial was 
painted ai ound it as with a stencil 

Ancient Eg 3 fptian ait lepioduced figuies of seveial pathologic con- 
ditions, which weie desciibed in an inteiesting aiticle by Ruftei He 
gave illustiations of achondi oplastic dwaifs 5,000 yeais old, of persons 
with talipes equinovaius 4,000 3 'eais old and of other figuies that he 
believed repiesent peisons with Pott’s disease and iickets, which are 
about 4,000 3 'eais old The same subject was latei leviewed b 3 '^ Daw- 
son,-® who also gave numeious illustrations 

Slomann discussed several figuies fiom Eg 3 '’ptian ait, which he 
believed repiesent, respectivel 3 % Pott’s disease of the sjDine, a humpback 
that may be rachitic, achondroplastic dwai fism, congenital dislocation 
of the hip and (fig 16) what may well be the atroph 3 '^ of one leg from 
poliom 3 ^ehtis (eighteenth dvnast 3 % from 1580 to 1350 B C ) A 
good example of a pathologic condition shown 111 ancient Greek ait is a 
statuette representing an ulcerating tumoi of the breast ^®® 

In America, the specimens of native art that attempt to delineate 
disease are laigely confined to lepresentations of the human body in 
potter 3 ' The earliest note on such figures that I have met is in an 

136 Zehsko Einige Bermerkungen zur Frage der Steatopygie des Paleohth- 
jschen Menschen, abstr , Am J Phys Anthrop 7 463, 1924 

137 This subject is thoroughly treated and examples from America shown by 
Smith, V J Pub Texas Folk-Lore Soc, 1925, no 4 

138 Long, F R History of Pathology, Baltimore, Williams &. Wilkins 
Compan} , 1928 
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aiticle by Whitne} “ lefening to images appaiently meant to depict 
hunchbacks, from the “stone giaves” of Tennessee 

Spinden,^'*® a believei in the Ameiican oiigin of yellow fevei, gave 
diawings of certain pictines of the Aztecs, which he thought were meant 
to lepiesent the “blood vomit” of rellow fevei, they aie not entiiely 
convincing 

The potteiy of Peui, as seen in the museums, shows many models 
of the human figuie Cuiious and unusual sexual piactices that may 
be of interest to psychiati ists aie sometimes vividly depicted Much 



Fig 18 — Two day figures (huacos) in the Peabody Museum, Cambridge, 
^lass , representing some form of ulcerative disease They came from a prehis- 
toric cemetery at Chimbote, Peru The photographs were made for this article bj' 
Samuel J Guernsej' 

discussion has been occasioned by specimens of potteiy (called huacos) 
that appeal to show the lesults of ulceiative lesions of the face, especiall}^ 
about the nose, and others lepiesenting nodules of the face and, less 
often, of other parts of the body (fig 18) Leprosy, lupus, syphilis, 
veriuca peiuana, yaws, gtindti and uta all have been suggested as dis- 

139 Moodie (footnote 18, p 472, plate XCI) gave a photograph of such an 
image 

140 Spmden, H J Yellow Fever, World’s Work 43 169, 1921 
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eases that the Peiuvian artists intended to repiesent Some specimens 
may haA^e been intended to depict dwaifs, congenital malfoimations, 
intentional mutilations or the results of suigical opeiations, such as 
amputations Recent opinion is dis^DOsed to regard many of the lesions 
shown on these images as attempts to represent uta, an ulceiative dis- 
ease, usually of the face, especially of the legion about the nose, which 
IS still common in Peiu Strong and his colleagues legaided uta as a 
form of leishmaniasis A considerable hteiatuie has grown up in the 
discussions over these clay images fiom Peru^*“ 

SUM AI ARY 

The piecedmg leview of what has been accomplished in studies on 
human j^aleopathology has led to certain conclusions, the most important 
of which I shall present in this brief summaij 

Rickets seems to have been raie in ancient times Rickets leaves 
changes in the bones so definite that, if present, the}^ could haidly be 
overlooked One encounteis, howevei, a curious and sti iking condition, 
usuall)^ called symmetiical osteopoiosis of the skull, which may be allied 
to iickets 01 scurvy oi to some of the anemias of childien, and which 
seems to occui rarely, if at all, among modem white peoples Sym- 
metiical osteoporosis was fiequent among American Indians in the aiea 
where the cultivation of Indian coin or maize was most highly developed 
Arthritis deformans afflicted ancient peoples of both continents at 
least as often as it does today The number of studies that considei a 
possible relation between aithiitis deformans and diseases of or about 
the teeth in ancient times is so small as to be negligible Such studies 
aie much to be desiied, but aie made difficult by the fact that skulls are 
so often separated fiom the rest of the skeleton and many of the teeth in 
them lost post mortem Seveial observeis attiibuted aithritis defoimans 
among the ancients to cold and moisture, but these obseivations were 
made, for the most part, about twenty years ago 

Arteiioscleiosis prevailed in ancient Egypt in the same mannei as 
It does among modern people, so far as the nature of the material 
permits us to form conclusions, a single case was found in a body fiom 
ancient Peiu, among probably fewer than half a dozen bodies examined 

141 Strong, R P , et al Report of First Expedition to South America, 
Harvard School of Tropical Medicine, Cambridge, Harvard Umversitv Press, 
1915, p 175 

142 The earlier literature is largely given in the article of Lehmann-Nitsche, 
Robert Patologia en la Alfareria Peruana, Rev Museo de la Plata 11 29, 1902 
More recent literature is given in the report of Strong (footnote 141) and Moodie 
(footnote 18, p 488) One of the first in this field was Ashmead, AS J 
Cutan & Ven Dis 13 465, 1895, ibid 14 53, 1896, Am Anthrop N S 9 738, 
1907 Other papers by Ashmead are cited in Lehmann-Nitsche 
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Anthiacosis and silicosis aie often found in ancient bodies A few 
or single cases of the following diseases have also been demonsti ated 
pleuial adhesions, pneumonia, cinhosis of the livei, appendicitis, biliary 
and urinary calculi and gout 

Tumors of bone, in the foim of small osteomas, weie not lare 
Osteosaicoma (or osteogenic saicoma) must have been lare in ancient 
times Even the gieat collections of bones fiom Egypt and from Peru 
and other paits of America have yielded only a small number of 
examples This tumoi often pioduces new growths of bone so staithng 
that no collector could oveilook them Although osteosarcoma is per- 
haps not a common tumor today, every large museum of pathology 
has several modern specimens It would be rash to say that this tumoi 
has become more frequent in modem times, but it is proper to state 
the facts 

Caicinoma may erode the bones, especially of the face, the destruc- 
tion so wi ought could not fail to attiact attention ' I have been able 
to leain of only an insignificant numbei of ancient cases of this kind 
However, erosion by cancer would often be difficult to distinguish from 
the postmortem erosion of bone by natural causes 

The teeth of ancient peoples were usually giound down or worn 
down by coarse food or diit moie than are the teeth of modem or 
civilized races Dental abscesses and the condition known as pyorrhea 
alveolaris and as periodontoclasia and by a multitude of other names 
seem to have been at least as common m ancient times as they are at 
present, pyorrhea has been repoited even as occuiimg in Neandeital 
man Dental canes was stated by some investigators to have made its 
appearance fiist in the neolithic period Howevei, it should be remem- 
bered that the amount of material foi study from the earliest periods 
IS not to be compared with what is available from later periods , it is by 
no means certain that the last woid has been said as to the date when 
men first began to have decay of teeth In geneial, students seem to 
agiee that dental canes was less common in the ancient periods than it 
has become in modern times, also that it became gradually more fiequent 
as living conditions approached or merged into those of modern civiliza- 
tion But what factor (or factors) in modern life is the one productive 
of dental caries has thus far defied analysis The results to date cei- 
tainly indicate that extensive studies on diet in relation to dental caries 
are needed 

Tuberculosis has been identified, in all leasonable probability, in 
Egyptian mummies that can be assigned to 2700 to 1100 B C The 
evidence in the scanty material from neolithic Europe is less convincing 
and that m the skeletal remains of ancient Americans must be called 
indecisive, leaning toward the negative 
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Lepios}^ has been tiaced in pathologic matenal to but one piobable 
case belonging to early Chiistian times in Egypt 

Poliom} elitis was piobablv piesent in neolithic Em ope, and in Egypt 
as eaih as 3400 B C , the evidence is suggestive, but not conclusive 
Smallpox was the piobable cause of ceitain lesions found in 
Eg}ptian mummies of 1250 to 1000 B C 

Schistosomiasis was demonstiated in Egyptian bodies of 1250 to 
1000 B C 

Human paleopatholog} piesents attiactne possibilities foi woik in 
the futuie Some of the laigc museums have gieat collections of 
ancient liones that ha^e been examined only paitially oi not at all for 
conditions of disease The teeth aie pailicularh piomising Coopeia- 
tion between aiclicologists, plnsical anthi opologists and patholo- 
gists should bung about results useful to all thiee The pathologists 
ha^e aheady been useful to the aicheologists and the historians 
in pioblems i elating to the identmcation of bodies While the 
possibilities in the examination of diied and mummified bodies aie 
limited they aie fascinating If the soft paits, as well as the bones, 
of all a\ailable mummies, could be studied b} competent pathologists, 
as the bodies of patients dMiig in modem hospitals aie studied, much 
information, I am confident, would be gained on disease in ancient 
times 



Notes and News 


University News, Promotions, Resignations and Appointments — 
Wiley Davis Forbus, associate in patholog> in Johns Hopkins University, has been 
appointed professor of pathology in Duke Universitj'-, Durham, N C 

Novoa Santos of the University of Galicia has been made professor of general 
pathology m Central University, Madrid, Spam 

The William Wood Gerhard medal of the Philadelphia Pathological Society has 
been awarded to F d’Herelle, now professor of bacteriology m Yale University, 
for his work on bacteriophage 

Werner Gunlach, Hamburg, Germany, has been called to the professorship of 
pathologj" 111 the University of Halle 

John R Cuff has been appointed research fellow, and John A Ferguson 
instructor m pathology, m the Harvard Medical School 

Maurice L Cohan has been appointed instructor in pathology and bacteriology 
in the Unnersity of Illinois College of Medicine 

Kenneth Fowler has been appointed director of laboratories in the Jewish Hos- 
pital, St Louis 

Charles H Best has been appointed professor of physiology in the University 
of Toronto to succeed J J R McLeod who becomes professor of physiologj in the 
University of Aberdeen 

Eugene L Opie, director of the department of pathology in the University of 
Pennsylvania and of the laboratory of the Henry Phipps Institute, has been elected 
a member of the board of scientific directors of the Rockefeller Institute for 
kledical Research 

Katsusaburo Yamagiwa of the University of Tolcyo has been awarded the 
Sophie A Nordhoff-Jung Cancer Prize of $1,000 for his work on producing cancer 
m animals by means of tar This is the third award of this prize, the previous 
recipients being the late Johannes Fibiger and Otto Warburg 

Ernest M Hall has been appointed professor of pathology and bacteriologj’^ in 
the school of medicine of the University of Southern California, Los Angeles 

Leonor Michaelis of the Johns Hopkins University School of Medicine, has 
been appointed to the staff, with the title of member, of the Rockefeller Institute 
for Medical Research, New York 

Frederick W Andrewes Honored — Number 2, volume 32, of the Journal 
of Pathology and Bactenology (April, 1929) is dedicated to Frederick William 
Andrewes on his seventieth birthday, March 31, 1929 

American Association of Pathologists and Bacteriologists — The next 
meeting of this association will be held in New York, April 17 and 18, 1930 

Formation of Pathologic Society in San Francisco — On April 22, 1929, 
an organization to be known as the San Francisco Pathologic Society was formed 
A constitution and by-laws were adopted and the following officers were elected 
president, William Ophuls, vice president, G Y Rusk, secretary-treasurer, 
Z E Bohn, executive committee, C L Connor, A M Moody and W T 
Cummins It is interesting to note that a similar society was formed in 1851 in 
San Francisco and that this was one of the earliest medical organizations on the 
Pacific coast 

Death of Alexander Ogston — Alexander Ogston, regius professor of 
surgery in the University of Aberdeen and a pioneer student of the bacteriology of 
inflammation and suppuration, to whom is owed the discovery of staphylococci, 
died on Feb 1, 1929, at the age of 84 jears He introduced the name Staphylo- 
coccus His name will have “a permanent place in the history of pathogenic bac- 
teriologj^ in its classical period ” 

Pathologic Society of Great Britain and Ireland — The next meeting of 
this society will be held at Cambridge on July 5 and 6, 1929 
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Experimental Pathology and Pathologic Physiology 

Experimental Purpura with Axti-Platellt Sera Roscoe R Hyde, Am 
J H3g 8 870, 1928 

Miliarj' purpura was produced on the skin of a guinea-pig b\ the intra\enous 
administration of antiplatelet serum, the attack being initiated bi shaving the skin 
over the abdomen A deficiency in complement did not prevent the appearance 
of the purpura Subjection of the antiplatelet serum to repeated absorptions vith 
excessive amounts of boiled corpuscles without effect would indicate that the 
antibodj’’ is evidently not of the nature of a heterophile immune bodj^ Purpura 
produced bj’- antiplatelet serum is intensified in animals whose blood has been 
previously rendered incoagulable bi the anti-coagulant heparin 

Peaui Zeek 


The Equation Expressing the Excretion oi a Dilreiic \\d Its Rela.- 
TiON to Diffusion Processes E J Conway, Am T Phjsiol 88 1, 1929 

Proceeding from the theory that the total volume of urine comes from the 
glomeruli, being similar m composition to i blood filtrate, and that all substances 
appearing m the urine in greater concentr ition than in the blood are added bj 
diffusion from the tubule cells, the author de\ clops theoretical formulas to cover 
various relations between the plasma and urine Of the se\eral formulas presented, 
perhaps the one of most direct application is 


\l Y constant 


w'hich shows the diffusion-secretion relations of uiea excretion m the human being, 
this has been showai bv statistical analysis to be the true relation for \olumes of 
urine up to approximately 4 liters per da}' Evidence is presented to show that 
sulphates and phosphates follow the same relationship As to the constancy of the 
relationship of the output of urea to the blood concentration at high ^olnmeb of 
urine and normal blood concentrations, the author presents reasons to indicate 
that this may be due to the fact that available renal energi reaches a limit with 


high lolumes of urine, approximatelj 4 liters a dai 


H E Eggers 


The Equation Expressing the Exception of \ Diuretic and Its Relvtiox 
To Difiusion Processes E T Coxw vy and F ICane, Am J Ph 3 'siol 
88 29, 1929 

The threshold value of chloride was found by the authors to be 0 574 per cent 
for the rabbit, a figure practically identical with that obtained for the human 
being b 3 McLean (“Threshold value” is legarded as the highest limit of plasma 
concentration at w'hich the urinar 3 ’' concentration is less than plasma concentration 
for all rates of flow^ of urine ) This value was not affected by injections of dextrose 
even in large amounts, but w'as increased b 3 ' the injection of sulphate or of urea 
The theor\ of the chloride excretion, adiocated b 3 the authors, is that its con- 
centration in the urine is determined, after primary discharge, by the rate and 
direction of chloride diffusion during the passage of the urine along the tubular 
tracts the water output being regulated soleh at the glomerulus From premises 
based on this theory, they show' that the rate of absorption of sodium chloride 
IS directly proportional to (T — Cu), when T is threshold value and Cb is blood 
concentration, and that wnth a constant value of blood concentration, the rate 
of absorption is proportional to t, t being the time of a unit volume of urine 
These relationships are closelj' analogous to the diffusion of iodine from chloroform 
into aqueous solutions of potassium iodide, and are in harmony w'lth facts established 
in other lines of renal investigation jj g Eggers 
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Effect of Corpus Luteum and Ovarian Extracts on the Oestrus or 
THE Guinea-Pig D I Macht, A E Stickels and D L Steckinger, 
Am J Physiol 88 65, 1929 

A study was made of the eftects of specially prepared water extracts of 
corpus luteum on the estrus cycle of the guinea-pig by means of the vaginal 
smear method The extracts were found to produce inhibition of estrus, and this 
inhibition was accompanied by characteristic histologic observations in the ovaries, 
consisting of a diminution of maturing follicles and a tendency toward the develop- 
ment of atretic follicles The injection of other glandular extracts was without 
this effect , only placental extracts tended toward a similar action It was observed 
that in the presence of even slight pyogenic infection, the estrus was affected to 
the point where the sexual cycle became decidedly irregular 

H E Eggers 

The Effect of Daily Transplants of the Anterior Lobe from Gonadec- 
TOMizED Rats on Immature Test Animals E T Engle, Am J Physiol 
88 101, 1929 

On transplanting daily the fresh anterior lobe of the pituitary from gonadec- 
tomized rats into immature females, the ovarian response was definitely greater 
than when the similar tissue from normal rats was transplanted There was no 
sex difference in respect to the gonadectomized animals, and no significant differ- 
ences as regards the age of the donor at the time of gonadectomy The ovarian 
response was so much greater that in addition to the increased size of the pituitary 
in the gonadectomized animal, it is believed that there was an additional storage 
of the gonadal stimulating factor These results are explained by the author 
as indicating the existence of a gonadal-pituitary “releasing mechanism,” the 
presence of the gonad being of prime importance in releasing the hormone from 
Its site of origin ^ Ecgers 


The Effect of Massaging the Thyroid on the Basal Metabolic Rate 
of Dogs O B de Couto-e-Silva and C S Saiith, Am J Physiol 
88 183, 1929 

In trained dogs, without anesthesia and under conditions as nearly physiologic 
as possible, external massage of the th 3 Toid gland for half an hour was found 
to produce no immediate and little, if aii}’-, delayed increase in the metabolic rate 

H E Eggers 


Experimental Studies on Denervated Lungs R Fontaine and L G 
Herrmann, Arch Surg 16 1153, 1928 

In the dog, partial denervation of one lung is a safe procedure, and can be 
accomplished by unilateral resection of the first four thoracic sympathetic ganglions 
and removal of the ansa vieussenn and the stellate ganglion, together with the 
resection of the portion of the vago-sympathetic trunk which has included m 
It the middle cervical ganglion The authors find that section of these nerves 
that lead to one lung does not cause any change in the frequency or character 
of the respiratory movements Such a lung shows no difference in reaction to 
stimuli from the intact one The carbon dioxide combining power of the plasma 
IS not affected The occurrence of massive collapse is not prevented 

N Enzer 


Probable Effect of Pancreatic Juice on the Regulation of Gastric 
Acid R Elman, Arch Surg 16 1256, 1928 

During drainage of the total pancreatic juice the gastric contents contain far 
higher total and combined acid than normal Acid solutions introduced into the 
stomach of animals during such drainage provoke an intense increase in the flow 
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of pancreatic juice to the outside Drainage of pancreatic juice is accompanied 
by regurgitation of the intestinal contents into the stomach The injected acid 
IS not neutralized as in the normal animal The author states that this evidence 
supports the hjpothesis that the reduction of gastric acid results from the reflu^. 
of alkaline pancreatic juice into the stomach Enzer 

Influence of Light ENVIRO^.ME^T on Normal Rabbits Wade H Brown, 
J Exper Med 49 103, 1929 

A series of experiments was carried out for the purpose of determining whether 
a light environment comprising radiations of comparatively long wave length and 
of onlj a small amount of energy was capable of affecting the chemical equilibrium 
of the blood as indicated by the calcium and inorganic phosphorus content of the 
blood of normal rabbits A study was made of effects produced by prolonged 
exposure to fixed environmental conditions (neon light and darkness) as compared 
with a varying environment of diffuse, filtered sunlight, and by a change from 
one environment to another It was found that the chemical equilibrium of the 
blood w'as definitely affected by the conditions employed and that the effects pro- 
duced could be correlated w'lth differences in organic constitution on the one hand, 
and on the other, wnth certain differences in the functional activity of the same 
animals, involving nutrition, growth and the proliferative activity of hair follicles 

Author’s Summ-\.r\ 

Calcium and Phosi’horus Metabolisai Walter Bauer, Joseph C Aub 
and Fuller Albright, J Exper Med 49 145, 1929 

The trabeculae of the bone are easilj depleted by the prolonged administration 
of parathjroid extract-Colhp, long continued negative calcium balance and growth 
A long continued high calcium diet results in a rapid accumulation of the trabeculae 
Alizarin red, as has previously been shown in the literature, is deposited in newly 
formed bone Its use has made clear that easily mobihzable calcium is not 
deposited in the shafts of adult animals, but in the trabeculae of bone The bone 
trabeculae therefore serve as the storehouse of readilj available calcium The 
shafts have a slow, progressive exchange of inorganic salts and are not influenced 
except in the case of unusual demands of the bodj It is suggested that the 
absence of trabeculae in premature infants and their depletion at the end of four 
months in a normal baby might well be an etiologic factor in rickets In these 
observations, the administration of parathyroid extract-Colhp to grow’ing or adult 
cats has been without effect Daily injections of parathyroid extract-Colhp in 
grownng rats result in an increased number of trabeculae and smaller bones 

Authors’ Summary 

The Chemical Nature of the Substances Required for Cell Multiplica- 
tion Lillian E Baker, J Exper Med 49 163, 1929 

It has been shown that the ash of liver, hemoglobin and glutatlnone each 
exerts a slight beneficial effect on the growth of sarcomatous fibroblasts of the 
rat, or on the condition of their cells when cultivated in a synthetic medium The 
addition of all three of these substances, or of only glutathione and hemoglobin, 
to a mixture of casein digest, glycocoll and nucleic acid gives a medium in which 
sarcomatous fibroblasts of the rat proliferate for a considerable time as rapidly as 
m embryo juice The mixture is not as adequate a nutritive medium as embrjo 
juice, for after a time dead cells are found surrounding the central fragment 
of the culture, and after several passages the growHh becomes thinner The 
hjpothesis IS suggested that glutathione and hemoglobin may function not onlj' by 
regulating the respiration and oxidation reduction reactions wnthin the cell, but also 
by regulating the oxidation-reduction potential of the medium It is suggested 
that the failure to obtain grow'th of fibroblasts in mixtures of amino-acids or of 
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the products of complete acid hydrob'Sis of proteins is in part due to the absence 
of -Glutathione, and that this substance is not synthetized by fibroblasts The growth 
of normal fibroblasts of the rat is also increased by the addition of the afore- 
mentioned substances to a S 3 mthetic medium Aothor’s Summary 

Blood Regeneratiox in Severe Anemia F S Robscheit-Robbins and 
G H Whipple, J Exper Med 49 215, 1929 

A liver extract, no 343, N N R , known to be fully potent in pernicious anemia 
shows only from 10 to 20 per cent of the potency of whole liver when fed to 
dogs for severe continuous secondary anemia due to bleeding There are wide 
individual variations which are not noted wdieii whole liver is fed Supplementing 
this liver extract w'lth whole bile does not modify the reaction Supplementing the 
liver extract with liver ash or apricot ash show-s the sum of the tw^o expected 
feeding reactions When this liver extract is supplemented with small amounts 
of whole liver (from SO to 100 Gm ) there is a production of hemoglobin and 
red cells in excess of the sum of the expected separate reactions Whether the 
liver extract increases the potency of the whole liver or vice versa, it suggests 
similar possibilities in various human secondary anemias Liver and kidney frac- 
tions of varied types deserve much study to ascertain their effect on widely 
divergent tjpes of anemias in human beings Authors’ Summary 


The Relation of Frequency to the Physiological Effects or Ultra- 
High Frequency Currfnts Ronald V Christie and Alfred L 
Loomis, J Exper Med 49 303, 1929 

The biologic effects of electromagnetic w-aves emitted by a vacuum tube oscillator 
have been studied at frequencies ranging from 8,300,000 to 158000,000 cjcles per 
second (a wave length of from 1 9 to 38 meters) The effects produced on animals 
can be fullv explained on the basis of the heat generated bj-- high frequency currents 
which are induced in them No evidence was obtained to support the theory that 
certain wave lengths have a specific action on living cells At frequencies below 
50,000,000 cjxles, the effect of these radiations on animals is proportionate to the 
intensity of the electromagnetic field As the frequency is increased beyond this 
point, the amount of induced current is diminished and the apparent lethality of 
the radiation is decreased This can be explained by changes occurring in the 
dielectric properties of tissues at low wave lengths Authors’ Summary 


Intermediate Metabolism of Fat in Hepatic Diseases 
di pat e clin med 7 441, 1928 


C Cassano, Arch 


In all the cases of hepatic diseases studied, it w^as established that the fat 
metabolism is greatly disturbed, and that the resulting lipemic conditions are 
usually due to a retardation of the intermediate fat metabolism The increase 
of the neutral fats and the decrease of the phosphatids is a constant result There 
are no special types of hepatic disturbances of fat metabolism that would correspond 
to a definite diseased condition of the liver, the disturbances reveal only the degree 
but not the character of the hepatic lesion The functional insufficiency of'’the 
liver in metabolism of fats commonly vanes in intensit}^ and often exhibits new 
pictures of metabolic disturbance The fatty acids appear increased, indicatin-r 
the inability of the liver to split them They are partly bound with cholesterols, 
forming cholesterol esters As a rule, there is an increase in cholesterols wdiich 
appears necessarv in order to assure the synthesis and the diuresis of the phos- 
phatides It seems that the cholesterols, which are regulated by the liver neutralize 
the toxic action of the fatty acids The anatomic and functional lesions of the 
Iner are accompanied bv varied disturbances in the chemical behavior of the 
cholesterols, phosphatides and fatty acids 

E L Miloslavich 
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Factors Assisting the Heart in Its Work as a Suction \nd Pressure 
Pump G Haueee, A^irchoivs Arch f path Anat 266 18, 1927 

The circulation of the blood is maintained bj' the heart alone, through the 
opposing movements of the walls in the auricles and ventricles This opposing 
movement is achieved by the enclosuic of the heart in the pericardium The 
system of the pericardium and heart acts as a suction and pressure pump while 
the conduction 53 stem maintains proper correlation between the tw'O forces In 
the circulating blood, the movement is influenced bv various secondar 3 " factors, 
activated by the central motor, the elasticity of the vessel walls, valv’cs in the 
veins, etc These maintain the original speed as iiearlv as possible to the end, 
and disappear wdien the work is accomplished Svstohe stretching of the aorta 
does not occur, and the capillaiies do not act as a resistance to the blood stream 
Distribution of the blood in the service of respiration of the cells is effected by 
certain organic forces These forces perfoim the work of changing the wndth 
of tlie blood vessels, and therewith are dissipated They, as well as the other 
factors assisting the circulation, must be set m motion afiesh each time by the 
heart through its suction activ ity 

Differences in Resistvnce or hie Femaif and AIall Si \ Gtands H Y 
Klein, Virchows Arch f path Anat 266 18, 1927 

The longer persistence of sexual activity m the testis than m the ovary may 
be explained by differences 111 the resistance of the two glands or on the basis 
of inherited, sex-limited characteristics From the literature, it appears that the 
ovary^ is m general more resistant than the testis to operative procedures, partial 
removal, thermal and chemical injuries The regenerative power of the ovary 
IS greater, and in autotransplants it lasts longer 

The author’s experiments with autotransplants m rabbits and guinea-pigs 
show'ed, in the case of males, niaiked individual differences in the results In 
some, the sexual function of the transplants persisted, while m others it was 
completely’’ lost In one female there w’as persistence of function, although the 
transplanted organ disappeared completelv Roentgen irradiation of the ovaries 
was followed by sexual hyperactivity, probably due to premature rupture of 
follicles with the escape of sex hormone into the blood No analogous result 
occurred in males Klein concluded that the ov’ary' is more resistant than the 
testis Its cessation of function after the fifth decade cannot be explained entirely' 
on the teleologic basis, that woman is not fitted to go through pregnanev after 
this time, but belongs to the picture of the genotype of the human female 

B R Lovett 

Pathologic Anatomy 

In russusci PTioN Dui to P vpillovi \ in v Ciiilh 01 Twintv-Oni jMonihs 
Edward J Lamb, Am J Dis Child 36 1017, 1928 

Papillomas of the small intestine are lare and intussusception caused bv papil- 
loma IS of rare occurrence When polypoid growths occur in the intestine they 
are apt to be multiple Recov’erv of an infant after resection for invagination 
ileus IS a surgical curiositv Author’s Summvry 

A Case or Pvosalpinx Caused bv Oxyuris Verviicularis Coviplicated bv 
Torsion of the Oviduct W Smith and T Dfxton Am J Obst & 
Gynec 16 205, 1928 

This interesting case occurred in a nullipara, 23 y'ears of age, who for six weeks 
had pain m the lower right part of the abdomen which grew progressively worse 
The blood count and eosinophil ratio were practicallv' normal At laparotomy' the 
right tube was found twisted from left to right, distended and cy'Stic, the left tube 
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was likewise enlarged The wall of the left tube was enlarged due particularly to 
a thickening of the mucosa and submucosa, and here an extensive infiltration of 
round cells could be seen There weie numerous foreign body giant cells close to 
sections of the worm The similant} of this process to tuberculous reaction of the 
fallopian tube was observed A J Kodak 


Ectopic Corpora Lutea Vera B Dolgopol, Am J Obst & Gynec 16 218, 
1928 

The term “ectopic corpora lutea” is proposed by Dolgopol for corpora lutea that 
becomes partially or totally separated from the ovary The author added six 
cases to the twenty-four previously described in the literature and pointed out an 
omission of this condition m the English literature Since the cases described by 
the author all occurred in five months, with a similar frequency cited in another 
report, it was suggested that this condition may be overlooked by surgeons No 
untoward symptoms were associated with this condition ^ j ^qbak 


Endometriosis Following Sai pixgectoai\ John A Sampson, Am J Obst 
& Gynec 16 461, 1928 

Sampson demonstrated that salpingectomies, as usually practiced, injure the 
endosalpinx, and the latter may subsequently invade tlie tubal stumps and the 
structures adherent to it This was shown in thirty of thirtj-six patients whose 
fallopian tubes had been operated on Endometriosis grew out of the misplaced and 
traumatized tubal mucosa as sprouts or seedlings near the tubal stumps and invaded 
the uterine cornu Endometriosis of the tissues of the broad ligament was con- 
tinuous with the endometrial-hke lesions on the median side of the ovary (three 
cases), or with the scar of the abdominal wall in two cases of ventrofixation of the 
uterus The author believes that the ordinary surgical technic carelessly transplants 
tubal epithelium to other anatomic sites or within tlie incision The misplaced 
tubal mucosa at times retains its original structure or assumes the structure and 
function of the uterine mucosa The term endometriosis used for invasion by either 
tubal or uterine mucosa was admitted to be inadequate but was preferred to other 


names proposed bv investigators of ectopic mullarian tis'^ue 


A J Kodak 


Cyclical and Othlr Variations in the Tubal Epithelilm E Novak and 
H S Everlti, Am J Obst & Gynec 16 499, 1928 

Novak and E\erett show that the tubal epithelium exhibits definite cyclical 
changes comparable with those of the endometrium, but does not participate in the 
bleeding of the menstrual process Two types of cells are chiefly concerned with 
this cycle For example, the ciliated cells which reach the height of development 
during the interval period, and become smaller during the premenstruum, and the 
noncihated or “secretory” cell which exhibits greatest development and activity in 
the premenstruum During the menstrual phase the ciliated cells become smaller 
and the noncihated cells empty their cytoplasmic contents During the post- 
menstruum period, both t>pes of cells are smallest but growth rapidly recurs up to 
the interval phase A third type of cell designated as “Peg” cells are described, but 
their function and origin are rather obscure In prepuberty, the epithelium is low, 
but both the ciliated and the noncihated cells are present The epithelium during 
the menopause remains high for a number of years The corpus luteum was con*^ 
sidered responsible for cyclic variation m the tubal epithelium similar to that evoked 
in the endometrium The tubal epithelium m patients Iiaving an “essential” hyper- 
plasia of the endometrium w^as studied m a hunted number of patients The 
epithelium in general was tall and rather narrow with a diminution of secretory 
activity of the noncihated cells This is to be expected since this hyperplasia is 
functional and based on an excess of follicle stimulus wnth diminished corpus luteum 
influence, whereas the cyclic changes were attributed to the physiologic response of 
the two chief types of cells to both the follicle and the corpus luteum 

J Kod vk 
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Studies in Acromegaly (Fugiti\e Acromegala) Percival Bailea and 
Harvea Cushing, Am J Path 4 545, 1928 

That whereas a highly chromophihc t 5 pe of adenoma, the cells of which are 
heavilj" laden with alpha granules characterizes outspoken acromegalic hyperpituit- 
arism, and w’hereas an adenoma of purely chromophobe type with nongranular cells 
is commonly associated wnth adult hj'popituitarism, there is an intermediar}’’ group 
of cases in which traces of these opposed s 3 'mptoms have apparently been present 
from the outset and wdiich are associated with a histologically distinctive adenoma 
wnth cells of fetal t^pe having sparse, peripherally disposed granules Since this 
intermediar}' sMidrome is distinguishable clinicall}' from the more common hypo- 
pituitary state by recognizable traces of In'perpituitansm, we find it convenient 
to refer to the disorder as fugitive acromegaly Authors’ Summary 

Experimental Glomerulonephritis Produced by Intrarenal Tuberculin 
Reactions Esmond R Long and Luca L Finxer, Am J Path 4 571, 
1928 

The experiments described demonstrate that, by the injection of tuberculin 
into the kidnevs of swune made sensitive to this substance by the presence of mild 
tuberculosis, it is possible to produce a diffuse inflammation of the kidncjs that 
mav properly be considered an acute glomerulonephritis Moreover, this effect is 
the result of a true tuberculin reaction, as it does not occur following the perfu- 
sion of the kidnej of a nontuberculous animal w’lth tuberculin We may there- 
fore add the intrarenal tuberculin reaction to the intradermic, conjunctival, 
intratesticular and other anatomic Aarieties of tuberculin reaction previouslj 
described The immediate reaction in the kidney is followed by a subsidence of 
acute manifestations, and absorption and proliferative organization of the exudate 
klany of the glomeruli m this stage shoiv the epithelial and endothelial stimulation 
and growth seen in a late “acute proliferatne glomerulonephritis,” or in a sub- 
acute glomerulonephritis True epithelial crescents are occasionally seen Atrophy 
of the tubules associated w'lth the more scverelj injured glomeruli occurs When 
the injurj is bilateral, a moderate nitrogen retention deielops In the experiments 
recorded here, this w'as seen regularly in the tuberculous pigs wdiich had been 
subjected to renal tuberculin perfusion, and never in the nontuberculous animals 
similarlj treated With the passage of several months follow'ing the intrarenal, 
or more specifically intraglomerular tuberculin reaction, almost complete restora- 
tion to an anatomic normal occurs, at least if very j^oung pigs are used, as Avas 
the case in this experiment As the animals grow' and the kidneis de\elop to 
normal bulk, the glomeruli increase in size accordingly The only persisting signs 
of the former acute inflammation are small hj'ahne areas which occasionally con- 
tain old pyknotic polymorphonuclear leukocytes These are usuallj located at the 
point of vascular attachment of the tuft and capsule Simultaneously with this 
anatomic healing, complete functional recovery also occurs, showm by a disap- 
pearance of nitrogen retention and return of the blood to normal The question 
naturally arises w'hether or not the artificial production of the nephritis here 
described has any relation to the spontaneous development of nephritis in man 
It will be recalled that the majority of adult human beings in urban groups are 
sensitwe to tuberculin, and therefore carry w'lthin themselves the potentiality for 
the tjpe of injury herein recorded It is conceivable that during the period of 
activitj of a tuberculous focus, tubercle bacillus protein could be taken up, as bv 
phagocjtic cells, from the debris of the lesion and excite changes of an allergic 
nature at a distant point such as a glomerulus of a kidnej' It is unhkelj, how- 
CAer, that any such dosage as used in the experiments described could be so 
absorbed It is possible, on the other hand, that occasional and scattered glomer- 
ular lesions could arise in this Avay HoAvever, it must be remembered that the 
tuberculin reaction is only one of a type A considerable number of analogous 
forms of sensitization exist While such reactions are in general protective against 
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the spread of the infection concerned, the act of protection itself may be d'*struc- 
tive to the local tissue, and no initial distinction is made m the reaction to live 
bacteria or their dead specific protein These facts, together with the experiments 
reported here, justify further uork m this field Authors’ Summary 


The Phagocvtic Activitv of the Vascular Endothelium of Granulation 
Tissue F A McJunkin, Am J Path 4 587, 1928 

Carbon is present in the vessel walls of granulation tissue after mdia ink has 
been injected intravenously and also to some extent at the site of subcutaneous 
injections of ink The presence of this particulate matter within the cytoplasm 
of the endothelial cells can be explained only as a process of active phagocytosis 
The phagocytic activity of these endothelial cells is identical with that of the 
Kupffer cells of the liver which have a comparable amount of cytoplasm 

Author's Summary 


The Effect of Feeding Potassium Iodide on the Proliferative Actimty of 
the Thyroid Gland in Guinfa-Pigs Jacob Rabinovitch, Am J Path 
4 601, 1928 

A quantitative estimation of the proliferative activity of the thyroid gland has 
been carried out, by counting the number of mitoses present in the noimal gland 
as well as m the glands of guinea-pigs fed with various quantities of potassium 
iodide during different periods of time The number of mitoses found m thyroids 
obtained from animals fed with potassium iodide within the first three weeks after 
the beginning of the feeding is by far greater than that observed m the controls 
The increase in the number of mitoses is only slight during the first ten days It 
becomes very pronouced between the fifteenth and the twentieth daj of the iodide 
feeding, and lessens again when feeding is continued for thirty days Within the 
range of quantities of the substance used bv us, larger doses of potassium iodide 
call forth greater proliferative activities of the thyroid epithelium than smaller 
doses At the same time the colloid becomes slightly softer and the phagocytic 
activity within the colloid increases after potassium iodide has been fed for fifteen 
to twenty days , the epithelium, however, changes very little in height At the end 
of the thirtieth day, the acini enlarge and become irregular, the colloid becomes 
waterj' and the epithelium flattens out, the number of phagocytes also diminishes 
We attribute tlie flattening of the acinus epithelium, which is observed m the fifth 
week, to the pressure exerted on the epithelium by the increase in volume in the 
colloid resulting from the absorption of ivater at this period 

Author’s Summarv 


Congenital Atresia, of Aortic Ring N Philpott, Ann Int Med 2 422 
1928 

Philpott describes the autopsy observations in the case of an infant who lived 
sixty-two hours after birth On the day after delivery, cyanosis appeared and 
deepened progressively until death occurred The administration of oxygen was 
without effect There was no mitral opening A direct communication between 
left and right auricles was established by means of a widely patent foramen ovale 
There was complete atresia of the aortic ring The ductus arteriosus was widely 
patent 

Walter M Simpson 


Panniculitis H A 


Relapsing Febrile Nodulvr Nonsuppuratii e 
Christian, Arch Int Med 42 338, 1928 

nori^i irregularly distributed inflammatorv 

nodules in the subcutaneous fat Ten such attacks occurred in nine years The'^ 

were associated with fe^er up to 104 F, malaise, nausea and vomih.ig nZ 



912 


ARCHIVES OF PATHOLOGY 


tologic study of the tissues showed edema and some atrophy of the subcutaneous 

fat, and infiltration largely by mononuclear types of cells, with occasional giant 

cells Bacterial cultures of the affected tissues were negative As the process 

healed, there was depression of the skin into the hollowed out places left bj' atrophj 

of the fat TT n T- 

H R Fishback 


Pancrlatogeao us Fattii Diarrhea TEH Tiiavsea, Arch Inf Med 42 
352, 1928 

The case presented is one of fatty diarrhea of five years’ duration, associated 
with chronic diffuse pancreatitis and stone in the pancreatic ducts Arotorrhea 
was present to a marked degree, but not glycosuria Previous workers have sug- 
gested the hypothesis that the pancreas passes an internal secretion into the blood, 
which is active in fat and protein metabolism Fisiib\ck 


Relative Lymphocytosis in Hyperthyroidism V Menkin, Arch Int kled 
42 419, 1928 

In 100 cases of h 3 "perthyroidism there was a relative Ijanphocytosis in 67 per 
cent Of the group with exophthalmos, there was relative lymphocytosis in 80 
per cent, and in these thj roidectomy restored the normal differential formula This 
return to normal did not alwaj^’S occur in the patients with lymphocytosis and with- 
out exophthalmos ^ ^ Fishback 


Chynges in the Fundus Oculi as \n Index to Arterial Disease S A 
Agatston, Arch Int Med 42 455, 1928 

Sclerosis of the arterioles of the kidnej and brain cannot exist vithout a 
similar condition of the retinal arteries, and normal retinal Y^essels definitely exclude 
interstitial nephritis of the sclerotic tj'pe Cases of nephritis on a basis of infection 
with considerable albuminuria may show a normal fundus or a neuroretinitis with 
little or no retinal vessel change The extent of sclerosis of the retinal arteries is 
generally proportional to the changes in the kidnejs, the height of the blood 
pressure and the noiiprotein nitrogen of the blood Patients with incipient hyper- 
tension may suffer from spasmodic contraction of arteries giving temporarj' blind- 
ness, angina or cerebral symptoms Patients with vascular disease without 
hypertension are especially liable to thrombosis Moderate changes of the retinal 
\essels recognized bv the ophthalmoscope mav not be found bv microscopic studY 

H R Fishback 


Sclfrodermy \nd Caecixosis R H Durham, Arch Int Med 42 467, 1928 


A reMew is given of scleroderma and calcinosis as to case reports, theories of 
pathogenesis and incidence It is suggested that the two conditions together con- 
stitute a distinct pathologic entitv jj Fishbyck 


Patliologic Chemistry and Physics 

Chemical Contrasts Between Coiiacenous and Reticular Connective 
Tissue Nathyk Chandler Foot, Am J Path 4 525, 1928 

In the connective tissue franiew'ork of the spleen in man, isolated by means 
of trjptic digestion, there are three mam gioups of fibrous substances “collagen,” 
elastm and reticulin The first mav be completely extracted by boiling w'ater, 
leaving the Avhite fibrous tissue incapable of taking specific collagen stains The 
extract maA be coagulated on slides b} means of gentle heat and fixation in Zenker’s 
fluid and a substance wnll be recoA^ered that giA'es all the characteristic staining 
reactions of collagen and many of the precipitation reactions of gelatin The 
elastm resists boiling AAater, and Aveak acid or alkaline solution It maj’- be digested 
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with pepsin and hydrochloric acid, 0 3 per cent (This was not mentioned m the 
body of the paper , it is given for the sake of completeness ) The reticulm is com- 
posed of a mixture of at least three groups of substances an alcohol-soluble group 
(hpins, largely impure lecithin), an alcohol-insoluble group made up of an 
arg 3 'rophil material that may come down as threads and a silver neutral back- 
ground of amorphous matter that forms the bulk of the fraction , this may be 
digested fibers After extracting these substances fiom the splenic framework, if 
alkali-digestion has not been carried too far, pale fibeis that stain neither with 
silver nor fuchsm remain, these may be stained with eosm, picric acid or phos- 
photungstic acid hematoxylin , rose, j^ellow and reddish, respectively ( true 
collagen?”) The staining reactions of the substance extracted with boiling water 
and those of commercial gelatin are not the same Using the technic herein 
described, jellies are seldom produced The argyrophil matter m the reticulm is 
best demonstrated after exposure to certain oxidizing agents, while reducing agents 
apparently inhibit impregnation There is a possibility that the water-soluble 
“collagen” and the alkali-soluble “reticulm” constitute stiffening, strengthening or 
protective substances for the fibers of the connective tissue, they impregnate these 
evenly and may be extracted without destroying the fibers The assumption that 
reticulm may be hydrolj'zed to collagen is not unwarranted 

Author’s Sujimary 

Studies of the Inhibitory Action of an Extract of Pancreas Upon 
Get COLYSIS E Ronzoni, J Glaser and D P Barr, J Biol Chem 80 
309 and 331, 1928 

A simphed method is described for extracting from pancreas the substance 
which has the property of inhibiting the normal course of glycob'sis in muscle 
The substance is not insulin Its action appears to be directed toward a retarda- 
tion of the formation of lactacidogen (hexose phosphate) Since the extract appears 
to have no effect on the glycolj'sis of cancer tissue, it is concluded that the 
mechanism of sugar breakdown in such tissue is different from that normally 
occurring m muscle 


Seasonal Variations in the Iodine and Thtroxine Content of the 
Thyroid Giand E C Kendall and D G Simonsen, J Biol Chem 80 
357, 1928 

The iodine content of the thyroid gland ^arles with the seasons, reaching a 
maximum during the warm weather of July and August and a minimum during 
the colder months of January and February There appears to be a parallel but 
considerably less marked fluctuation m the th\roxin content of the gland The 
iodine present as thyroxin represents less than 14 per cent of the total amount 
available “It is impossible to explain the physiological activity of fresh or 
desiccated thyroid by the thjTOxin which can be separated in crystalline form 
Thyroxin appears to be an intermediate form of the actne constituent of the 
thyroid ” 

Arthur Locke 


W R Bloor, 


Distribution oi Unsaturated F^ttt Acids in Tissues 
J Biol Chem 80 443, 1928 

The phospholipid concentration of an organic tissue would appear to be a direct 
index of Its functional activity It maintains a fair constancy throughout the 
grow'th of the organ (beef), reaches a maximum in the cerebral tissues and 
descending values in the liver, pancreas, kidney and lung, respectively The 
phosphohpins of these organs are constituted of approximately equal parts of 

lecithin and cephalin, suggesting the existence of an equimolecular equilibrium or 
combination between the two substances ^ uimm or 

Arthur Locke 
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The Urobilin Content or Norm\l Humvh Blood M A Blankenhorn, 

J Biol Chem 80 477, 1928 

Urobilin zinc acetate has the remarkab'e and specific property of becoming 
strongly fluorescent on proper illumination The property has been made the 
basis of the Schlesinger test for the presence of urobilin m biologic material and 
of the Lutz test for the presence of zinc The Schlesinger test permits the 
detection of concentrations of urobilin as minute as 0 000,048 mg per cubic centi- 
meter, but can be used to advantage onlv when the solutions to be e\ammed are 
perfectly clear The illumination of cloudj solutions produces a Tjmdalhzation, 
which tends to obscure and nulhf}' the looked-for fluorescence Blankenhorn’s 
procedure is to permit from 2 to 3 cc of the specimen (clear blood serum) to 
become coagulated on shaking with 0 5 Gm of powdeied zinc acetate After 
further shaking with 3 loluines of absolute alcohol, the well stoppered specimen 
IS held m the icebox for twenty-four hours and then stronglj centrifugated The 
fluorescent capacitj of the clear supernatant fluid is compared in a specially con- 
structed chamber with that of a known dilution of acnflavine (The use of a light 
filter, as emploi^ed by Lutz [/ Indust Hvg 7 273, 1925] to remove that part of 
the spectrum responsible for the Tviidallization, while retaining the part essential 
for the production of fluorescence, appears not to have been attempted ) The 
urobilin content of normal human blood, as indicated by an analjsis of 128 laried 
specimens, appears to be approximate!}' 0 0028 mg per cubic centimeter 

Arthur Locke 

The Acid-B-vse Composition or Gastric Secretions, Pancreatic Juice 

AX'D Bile J \mes L Gamble and Monroe A McIver, J Exper kled 48 
837 and 849, 1928 

The chief inorganic factors in secretions obtained from isolated pouches con- 
structed in the fundus and m the pyloric antrum of the cat’s stomach were found 
to be chloride ion and fixed base In a series of samples obtained from the fundic 
pouch, chloride ion was approximatelv stationary at 165 cc tenth-normal per 
hundred cubic centimeters During digestion of food in the stomach, secretions 
from the pouch contained fixed base in amounts varying considerably from an 
aierage of 47 cc tenth-normal per hundred cubic centimeters Material allowed 
to remain in the pouch after the completion of the digestion of food in the stomach 
showed an increasing content of fixed base, to as much as 140 cc tenth-normal 
per hundred cubic centimeters A stationari total ionic content of secretions of 
the fundus is thus seen to be sustained by the chloride ion concentration, and 
changes in hydrogen ion concentration to be caused by variation of fixed base 
The differing amounts of fixed base found are regarded as probablv due to admix- 
ture of a mucous secretion with the juice from the fundic glands The alkaline 
secretion taken from a pyloric pouch contained fixed base in excess of chloride ion 
Variation of fixed base m tlie secretions from the fundic pouch were found to be 
referable to change in sodium content, the smaller factor, potassium, remaining 
approximately constant at about the value 'found in material from the pyloric 
pouch This suggests that the mucous secretion of the fundus has the same com- 
position as that produced by the pvloric antrum These data serve to explain the 
extensive withdrawal of fixed base, as well as of chloride ion, from the blood 
plasma m the presence of circumstances causing a continued loss of stomach 
secretions 

Pancreatic juice contains fixed base at approximately the concentration found 
in the blood plasma Chloride ion is present in concentrations varj'ing from one- 
fourth to one-half the fixed base value and the remainder of the acid equivalence 
is composed of bicarbonate ion Fixed base being a nearly stationary factor, 
\ariation of bicarbonate and thereby of alkalinity is referable to change in the 
concentration of chloride ion In bile, as delivered by the liver, both the fixed 
base and the chloride ion %alues correspond closely with their respective concentra- 
tions m blood plasma In gallbladder bile, however, the concentration of fixed base 
is, roughh , double that in hepatic duct bile, and chloride ion has been almost entirely 
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removed From these data, it may be inferred that loss of digestive secretions 
entering the duodenum will, m the absence of replacement of the materials con- 
tained, cause dehydration of the blood plasma and reduction of the plasma 
bicarbonate Authors’ Summary 


Changes in Fluids of Bodi from Loss or the External Secretion of 
THE Pancreas James L Gamble and Monroe A McIver, J Exper Med 
48 859, 1928 

The following explanation of the effects ot continued loss of the external 
secretion of the pancreas may be offered The underlying event is a steadily 
increasing deficit of sodium and of chloride ion due to the large requirement for 
these electrolytes m the construction of pancieatic juice In consequence there is 
continued loss of water, chiefly from the body fluids in which sodium and chloride 
ion are large factors of total ionic content, viz , interstitial fluids and the blood 
plasma During about two thirds of the survival period, the volume and com- 
position of the blood plasma remain approximately normal, the losses of water, 
sodium and chloride ion being replaced at the expense of interstitial fluids Reduc- 
tion of the volume of these fluids is indicated by loss of body weight, beginning 
directly after establishment of the pancreatic fistula Ultimatelj, reduction of the 
volume of the plasma begins and, as it progresses, serious symptoms develop and 
death occurs, unless water, sodium and chloride ion are abundantlj replaced 
Owing to the relatively greatei loss of sodium than of chloride ion in pancreatic 
juice, reduction of bicarbonate ion concentration in the plasma tends to occur The 
death of the organism may be simply and reasonably explained as the result of 
progressive impairment of the function of the blood by the physical changes, 
clehjdration and acidosis, produced in the plasma by the continued loss of sodium 
and of chloride ion m the pancreatic juice Authors’ Summary 

Estimations oi the H\drogen Ion Concentration of the Urine 
F Mainzer, Klin Wchnschr 8 109, 1929 

Urine taken with the exclusion of air at 38 C is best suited for the deter- 
mination of the hydrogen ion concentration This method is practicable with 
single specimens,, but difficult with collections of many hours For collected 
samples, the measurement of the hydrogen ion concentration with a carbon 
dioxide tension of 40 mm mercury at room temperature is satisfactor}’- On this 
basis IS the advantage of the method mentioned over measurements disregarding 
the carbon dioxide tension , , „ 

Arthur s Summary 


Microbiology and Parasitology 

Rickettsia in Mosquitoes (Aedes aegvpti) Infected with the Virus or 
Dengue Fever Andrew Watson Sellards and Joseph F Siler Am T 
Trop Med 8 279, 1928 

Masses of Rtclctism were frequently found in mosquitoes (Aedes aegypti) which 
were known to be infected with the vims of dengue fever No Rickettsia was 
found in control mosquitoes 

A contaminating protozoon resembling developmental forms of Lankesfeita 
cuhcis occurred in some of the control mosquitoes This contaminating organism 
can, under certain conditions, offer some confusion m the study of Ricl etfiia 
in smears 

Authors’ Summary 


The Flagellated Protozoa of the Intestine 
Trop ;Med 8 345, 1928 


Kenneth N Lanch, A.m J 


There w'as no evidence that diarrhea 
of Tuchomonas hominis or Chilamastiv 
constipation was related to the presence 


was related in anj^ w^ay to the presence 
mcsnili There was no evidence that 
of Tnchonomai, but constipation was a 
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common habit of the persons harboring- Chtlomasfii Among 240 unwell persons 
harboring intestinal flagellates, there was no case of arthritis deformans The 
presence of Ti ichomoiws hojinins appears to be more related to rural life and to 
warm climates, while the presence of CliilomasHx inesmli appears to be more related 
to city life but relatively unrelated to climate Infestation vith Gimdia mtcstniaUs 
was more frequent in early life, Chilomastiv mesmli, in later life, while the age 
of the person had apparently no relation to the presence of Ti tchomonas homtms 
A state of lowered acidity of the stomach appeared to be favorable to the presence 
of Chilomastix but of no relation to Ti ichomonas The observation is made that 
a clinical diagnosis of chronic cholec 3 'stitis was recorded in about twice as many 
of the carriers of Ti tchomonas and Clnlomashx as in the flagellate-free 

Author’s Summary 

The Streptococcus, av A.LL-i or Smallpox J G Gumming, Contributions 
to Medical Science Dedicated to A S War thin, Ann Arbor, George Wahr, 
1927, p 283 

In a series of tw'entj'^ successive cases m patients w'lth smallpox admitted to the 
Isolation Hospital, Washington, D C , Gumming found eight persons who were 
tonsillar carriers of hemob tic streptococci In the group of twenty patients, there 
were six deaths, all among the streptococcus carirers In all the fatal cases, hemo- 
lytic streptococci were isolated, not onl}' from the throat, but also from the blood 
stream within fortj'-eight hours before death or from the heart’s blood immediately 
after death, or from both sources 

Gumming concludes that in fatal cases of smallpox the immediate cause of death 
IS a septicemia caused by hemolytic streptococcus, m wdiich the hemolytic strepto- 
coccus IS activated to its maximum virulence by the smallpox virus 

Walter M Simpsox 

The Reaction or the OMENTu^t to Germ Substance W T Vaughan, 
Gontributions to Medical Science Dedicated to A S Warthin, Ann Arbor, 
George Wahr, 1927, p 503 

In a study of the reaction of the omentum to foreign material implanted w'lthin 
the peritoneal cavity, Vaughan inoculated each of a series of guinea-pigs w'lth 
10 mg of dead tubercle bacillus germ substance in 1 cc of pfijsiologic solution 
of sodium chloride Within twenty-four hours, the omentum had gathered up 
practicallv all of the material, and it w'as found closelv adherent to the omental 
surface In its reaction, the omentum often becomes adherent to adjacent structures 
In control animals inoculated w'lth Tobler bacillus germ substance, bone ash, 
tycopodium spores and animal charcoal, the injected material w^as invariably found 
attached only to the omentum 

Microscopically, in animals killed tw^enty-four hours after inoculation, the 
tubercle bacillus germ substance is found attached to the surface by fibrinous 
exudate or incorporated m the tissues just beneath the surface The foreign material 
IS surrounded by a heavy accumulation of leukocytes and w'andermg cells with 
large, clear, pale-staimng nuclei, and a few Ijmiphocj'tes 

At the end of a w'eek, the clumps of germ substance are surrounded by whorls 
of rather dense connective tissue fibrils The w'andenng cells and poljnnorpho- 
nuclear leukocytes persist in great numbers The larger the foreign body mass 
the less extensne is the proliferation of the connective tissue, and actual suppuration 
occurs 

After thirteen da^s, the small masses of foreign bodies haie been practicalh 
entirely" removed, and the site of each mass is replaced by a dense connective tissue 
w'horl The wandering cells now clearly predominate over the leukocytes The 
connective tissue reaction to the larger masses is well advanced 

After tlnrty-three davs, the reparative changes are quantitatively greater There 
w'as evidence that other organs with peritoneal covering aid in the removal of 
the particulate matter 
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The reaction of the omentum to foreign body substance does not differ essen- 
tially from such reaction in other tissues the functions of which are not so clear y 
protective The tendency toward encapsulation may be somewhat more pronounced, 
thus accounting for the occasional development of omental cysts, not embryonic 
m origin Walter M Simpson 

Virus III Encephalitis Thomas M Rivers and Fred W Stewart, J 
Evper Med 48 603, 1928 

Virus III, an active, filtrable agent indigenous to rabbits, under experimental 
conditions, produces, m addition to lesions in the cornea, skin and tests, an 
encephalitis which is at times fairly similar to that induced by herpetic virus 
Virus III and herpetic virus, however, are not immunologically related 

Authors’ Summary 

Chemotherapy in Experimental Oroya Infection Hidevo Noguchi, 
J Exper Med 48 619, 1928 

The therapeutic effect of several antiparasitic chemicals on experimental verruga 
peruana is described The drugs were administered by intravenous injection 
according as the nodules were already developed to an approximate maximum, 
or were still in the active period of growth The effect of the drugs was different 
under the two circumstances of their administration When they were given after 
the maturity of the nodules, they hastened the regressive process, but when given 
during active growth of the lesions, no acbon was detected Bmtonella bacilhfoimis 
in culture is acted on injuriously by a number of the chemicals employed in the 
therapeutic tests, the most active being formaldehyde and neutroflavine 

Author’s Summary 

A Paratyphoid Infection in Guinea-Pigs John B Nelson, J Exper Med 
48 647, 1928 

A group of 105 breeders and 36 unweaned guinea-pigs was tested to determine 
the extent of specific fecal excretion and the proportion of serum reactors m a 
population naturally infected with two types of B pmatypht The second more 
recent type of organisms was isolated from the feces of three breeders and three 
young guinea-pigs No carriers of the first type were detected Eighty-six per 
cent of the breeders and 72 per cent of the unweaned guinea-pigs agglutinated 
the second type of B paiatypln in dilutions ranging from 1 10 through 1 640 
Thirteen per cent of the breeders and 28 per cent of the unweaned young guinea- 
pigs agglutinated the initial type There was a cross or double agglutination m 
most instances The serologic observations roughly reflected the distribution of 
the two types as indicated by the mortality rate of the population at large Fifty 
breeders selected on the basis of agglutination and fecal examination and therefore 
supposedly free from infection were segregated and kept under close observation 
Both types of B pmatypht subsequently appeared in the group During this time, 
carriers were discovered by others in the department among the stock guinea-pigs 
used for other experiments in that cultures of the entire spleen were positive in 
perhaps from 5 to 10 per cent of the guinea-pigs so used 

Author’s Summary 

Experimental Pneumonia in Guinea-Pigs Julia T Parker and Alwin M 
Pappenheimer, j Exper Med 48 695, 1928 

Anaerobic autolysates of pneumococci, prepared according to the method 
described, are highly toxic for guinea-pigs when injected mtratracheally in a 
dosage of 0 2 cc Death occurs either within a few hours (36 per cent) or within 
three dajs In the early deaths there is intense hemorrhagic edema of the lungs 
with beginning inflammatory reaction, m animals surviving for eighteen hours or 
longer extensive areas of pneumonia are produced The intratracheal injection of 
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Mruleiit living pneumococci is followed bj transient slight lesion with recoverj', or 
b}' later death from septicemia without pneumonic lesions The addition of a 
sublethal dose of toxic autolysate to living pneumococci alters the reaction of the 
animal, so that an extensive pneumonia develops associated with unrestrained 
multiplication of the organism Aothors’ Summ\r^ 

B'Vcterioph \GE OP Ps\ CHROPHiLic Org \MSM A Lawrence Elder and 

Fred W T\nner, J Infect Dis 43 403, 1928 

A bacteriophage active for a ps 3 'chrophil has been obtained The specificit 3 ^ 
of the bacteriophage was fairl 3 ’- pronounced, as shown by the fact that it was not 
readily actne on anv of fifty-nine other psychrophils studied Macroscopic 
observations of the b'tic action confirmed all the usual characteristics of 
bacteriophagy Authors’ Summar\ 

Mucosus Orgamsai erom Suppurative Lesions or Rat on Diet Deficient 
i\ ViTAAiiH A William L Bradford, J Infect Dis 43 407, 1928 

Ba aerobic cultures from the suppuratne terminal lesions in the white rat 
on a diet deficient m vitamin A, an encapsulated bacillus of the mucosus encapsulated 
group has been isolated in about one-half the cases From fifty rats on A.-deficient 
diet, representing three different stocks t\\ent 3 -one strains were isolated In 
thirteen normal rats three rats on B-deficient diets and nine lats on D-deficient 
diets, all vMthout obvious infections, cultures from the ears and nose failed to reveal 
the organism It was recovered once m i series of ten wild (brown) rats from 
the nose Although obv lously more frequenth present in the suppuratn e conditions 
of the animal on an A-deficient diet, it is probabl 3 ' a secondarv invader of mucosa 
of the respiratory tract, made suitable for its invasion bv the dietarv deficiencv The 
organism has been found to be suitable for use m a studv of the relationship 
between vntamm deficiencies in diet and resistance to infection which will be 

reported Author’s Summary 

Etiology of Dermatitis or Fxperimixtal Pellagra in Rats W D 
Salmox, I ]\I Hays and N R Guerrant, J Infect Dis 43 426, 1928 

The external S 3 nnptoms of experimental pellagra of the rat are alopecia, 
dermatitis, stomatitis, ophthalmia and arthritis, and usuall 3 ’’ cachexia The internal 
lesions of adv^anced cases are hemorrhagic gastro-enteritis, atroph 3 ’' of the spleen, 
fatt 3 " infiltration or degeneration of the liver, cloud 3 ’’ sw'elhng of the kidnevs and 
often cvstitis There is a relation between the character of the diet and the 
occurrence of the syndrome A mild dermatitis has been found among mature rats 
receivnng a diet which is adequate for excellent growth (and repioduction The 
severe form has been produced onL’- on restricted diets \ 

A gram-positiv'C coccus has been found constant^' assoitiated with the disease 
This organism has been isolated (often m pure culture) from skin lesions, arthritic 
lesions, parench 3 'matous organs and walls of the intestines ofmellagrous rats With 
two exceptions the organism has not been obtained from the blood stream The 
organism has been fed to rats and the characteristic lesions, from which the 
organism has been recovered, hav^e been produced V 

Concentrates of a protective principle (P-P factor) which cure or prevent 
the occurrence of the disease hav'e been prepared from Pneiaita thunbeigiana A 
relativel 3 ^ low concentration of these preparations m nutrient broth inhibits the 
growth of the causative organism Authors’ Summary 

Observ’’ations on Snuffles in Rabbits F Rene Van de Carr and Kath- 
leen J Kilgariff, j Infect Dis 43 442, 1928 

A S 3 stemic response of the rabbit to infection of the respiratory tract with 
B Icpiseptiann and B bi onclmepUcus was demonstrated b 3 serologic and allergic 


I 
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reactions The serologic and allergic reactions correlate with the bacteriologic 
observations to a high degree the allergic reactions to a higher degree than the 
serologic reactions The allergic reactions were apparently specific They may 
prove to be a simple, more direct method of detecting infected or immune rabbits 
B lepi<;epticnin or B h ondnscpticns, or both, were demonstrated in every case 
of clinical snuffles in this study B Upisepticmn or B h onclnsepticus, or both 
together, may be responsible for snuffles in rabbits In manifestations of acute 
snuffles, such as bronchopneumonia, pleurisy, pericarditis and septicemia, B 
leptsepHciim alone was demonstrable 

A 2 per cent solution of silver nitrate was found to be useful in separating the 
carriers from the uninfected animals in a group of clinically healthy rabbits 

Authors’ Summarv 

The Proteus Hemolvsin John F Norton, Elizabeth Verder and 
Catheri\e R1DGWA.V, J Infect Dis 43 458, 1928 

The production of an agent which is lytic for red blood cells is characteristic 
of the proteus group of bacteria The agent is heat labile, is formed during the 
first few hours of growth in a culture, is rapidly destroyed by phenol disinfectants, 
is absorbed bv a Berkefeld N filter and is neutralized by both homologous and 
heterologous antiserums Authors' Summary 

Thermophilic Bacteria in Canned Foods Myrtle Shaw, J Infect Dis 
43 461, 1928 

Twenty-three strains of obligate thermophils were isolated from sixty-five 
cans of fruits and vegetables, and classified m two groups Twenty-one were so 
nearly identical as to be considered of the same species, all but three of which 
were obtained from corn and peas which were “flat sours," as indicated by the 
hydrogen ion concentration This would indicate a fairly homogeneous group 
responsible for this type of spoilage Two cultures were obtained from swelled 
cans of pumpkin These cultures seemed unlike the majority of those m the group 
of twenty and unlike any previously described in the literature They were con- 
sidered a new species and named Bacillus pepo 
Facultative thermophils were not found 

Two variations of standard technic were devised and used in the determination 
of reactions which with the use of standard methods, were weak or indefinite 
These were variations in the use of potato slants and starch agar plates 

Author’s Summarv 

Relationship Between Chronic Intestinal Stasis 'and Anemia Paul R 
Cannon, J Infect Dis 43 480, 1928 

Chronic intestinal obstruction with resulting stasis in the ileum has been pro- 
duced m forty -five albino rats Diets favoring the development of proteolytic 
bacteria have been fed to such animals in an attempt to determine whether or 
not hemolytic substances may be formed and absorbed and thus lead to an anemia 
In most instances, no significant anemia occurred, whenever it did develop 
under these conditions, it was possible to demonstrate evidences of a concomitant 
acute infection 

Chronic ileal stasis in the albino rat, with a proteolytic intestinal flora mav 
be present for several weeks with no significant increase in blood destruction 
provided an intercurrent infection does not supervene Consequently in experi- 
mental animals, one cannot conclude that an anemia is due to the aLorption of 
hemolytic substances from the lumen of the bowel until all evidences of acute 
infection have been eliminated by bacteriologic and histologic procedures 

Author’s Summary 
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Neisseria Subflava (Bergei) Meningitis in -^n Infant Harriet Benson, 
Rose Brennwasser and Dorothy D’Andrea, J Infect Dis 43 516, 1928 

This report describes the clinical progress, the bacteriology and the results of 
the postmortem examination, including an extended account of the alterations in 
the brain, of a chronic meningitis in a child 7 months of age from whose spinal 
fluid N subflava was repeatedly isolated Anatomically, there was a marked 
internal hydrocephalus and a pressure displacement by a circumscribed abscess 
of the tissues of the inferior portion of the cerebellum and the upper part of 
the spinal cord 

The prolonged mild course of the illness continuing for about three months 
was a notable clinical feature Gram-negative diplococci observed in stained 
preparations of spinal fluid commonly are considered to be meningococci This 
conclusion cannot be safely made without careful stud} of the organisms in culture 
mediums and b} serologic tests Although the members of the flava group as 
well as N cataiihahs and N sicca have little pathogenicity in human hosts, they 
seem to be able to produce disease in susceptible persons 

Authors’ Summary 


Spontaneous Tuberculosis in Rabbits Malcolm J Harkins and Ei i R 
Saleeby, j Infect Dis 43 554, 1928 


Two cases of tuberculosis in rabbits are described Besides the rarity of the 
disease in rabbits the most interesting feature was the atypical gross and histologic 
appearance of the nodules m one of the animals The distribution on the serous 
layers and the atypical cells suggested a neoplasm of the endothelioma type 
Continued passage through other rabbits resulted in more nearly tvpical nodules 


Tubercle bacilli were demonstrated m both cases 


Authors’ Summara 


Glucose Inhibition or Extracellular foxiN-PRODUciNG Enzymes or 
Clostridiuai Botulinum C N Stark, J M Sherman and Pauline 
Stark, J Infect Dis 43 566, 1928 

It IS shown that when Closti tditim botuhnuvi is grown in a medium containing 
dextrose there results an inhibition of the production of the enzymes responsible 
for the extracellular formation of toxin It is also noted that the toxin produced 
in dextrose broth is more stable than that formed m the same medium Avithout 
the carbohydrate Authors’ Summary 


Destruction of Diphtheria Toxin ba Bacteria C N Stark, J M 
Sherman and Pauline Stark, J Infect Dis 43 569, 1928 

It has been shown that several bacteria have the power to destroy diphtheria 
toxin when grown in its presence The data reported show this to be true of 
Bacteiinm colt, Bacillus ccieus, Piotcus vulqans. Pseudomonas pvocyancus and 
Closti idium spoiogenes Especially active destruction was caused by Clostndium 

sporogencs Authors’ Summara 

Incidence or Pfeiffer’s Bacillus in Throats During Epidemic and 
Interepidemic Periods in Chicago Janet M Bourn, J Prev Med 
2 441, 1928 

Pfeiffer’s bacillus was found Avith relatn^e frequency in normal throats during 
mterepidemic times During one period marked by an unusual number of acute 
infections of the respiratory tract, the incidence of this organism in persons with 
normal throats was considerably increased In cultures from the throat in cases 
of lobar and bronchopneumonia and pulmonary tuberculosis, the Pfeiffer bacillus 
was found much more frequently than m cultures from normal throats In 
persons suffering Avith colds, sore throats or some mild irritation of the respirator} 
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mucosa, the incidence ot the bacillus was slightb highei than that obsenecl m 
persons with normal throats The Picifter bacillus was found m nounal thioats 
during intei epidemic periods in the same propot tion as it was found in associa- 
tion with the diseases ot childhood AuinoR’s Summary 

Ern CT or IIr\T-Iviiiro Cui luurs or S alivTuycru iv IMonktys vnd OinuR 
Anmiais Gyiu 111 Dyck, P and II IIakmon and Irukk E Iarry, 
J PrcY Med 2 A6\, 1928 

]Ylonlve>s, rabbits, dogs and cats fed with heat-kiUcd cultures of S' acitivcLc 
failed to shoYV the ehaiactciistie gastio-intestinal distui bailees piescnt in man in 
paratYphoid intoMcation Authors’ Summary 

Unsucclssi UK AiuMi'i to Pkonucr Sytmom'ila Imomcaiion ik I^Iyk 
Gail U Dack, William E Cary' and Pyul H Hyrmon, T Picy Iilcd 
2 479, 1928 

llcat-killed dcKtrose-broth beef-licait cultures and filtiatcs of fiie strains ot 
Salmonella aciityclc and tom stiains of Salmonella entei liitln, yyIicii fed in laige 
amounts to tYventy-foiir adults on an eniptv stomach, failed to produce anj' sjnip- 
tonis, although the same nnteiials piodiice sjmptoms and death when injcetcd 
inti avcnouslY into rabbits in amounts of from 0 “I to 2 cc No agglutinms foi 
homologous strains were picsent in the seriinis of these subjects ten dais iitei 

feeding Authors’ Summ yky 

Tin CuLTUKi 01 inn SriROciirTi oi Rli Yi'siKe. Flylr IyIario Lypidyri 
and IlLLiNr Si'yrroyy, Aich Inst Pasteur de Tunis 17 191, 1928 

The Ungciinann medium in YY’hieh inaetnatcd rabbit seiiim yy'iUi Ringer’s solu- 
tion YY’as tubed in long narroYV tubes containing 1 ce of coagulated egg albiiniiii, the 
final piodiict being eoYcied yy’UIi petrolatum, Ysas toniid be' the authois to be the 
best tY'pc of medium foi cultuics of the spuochctes of i elapsing fcvci Tliei found 
that HaitlcY’s tieptic diacst bioth (hoi sc meat, digested with Cole and Onslow 
pancreatic cvtract), substituted foi Rmgci’s solution impto\ed the medium 

A detailed studi' of cultures demonstrated the possibihtY' of seiial tiansfci in 
a large number of cases It was also obseiYcd that the material was at times 
infectious yyIicii no spirochetes could be found This proof of CMstciiec ot an 
imisible infectious agent, coupled \Yith the statistical obseiYaations on the latent 
periods m the test tube cultuics wlicicm potential spuoehctcs existed leads the 
authois to suggest that tlicj inaY liaie obsen’cd in latio the existence of cjclic 
stages 111 the spiioclietc part of YYdiich aic iinisiblc, such as Nicolle beliCYCS to 

occur in man m relapsing feici nr r- -xr 

MS jMaksuyli 

Mycltoma or aiir Tmcii Dui lo y 1 uiciioMYcni s, Nocyrdia Nicollli 
X' sr P DriYXoi, Arch Inst Pasteur dc I imis 17 2‘)7, 1928 

A Moroccan adult was infected on the thigh with this fungus, consideicd to 
be a new species The lesion, when first seen, dated back cIcycii Ycais, YY’hen 
an inguinal adenitis dcY eloped which later spread The light thigh showed inaiked 
tumefaction, the tissues being edematous with a dense mfilti ition CoYcring a laige 
area bcloYv the ingmnal region wcic numerous hcmisplici ical or elongated laiscd 
nodules of considerable si/c, gniiig the impression ot cold abscesses flic contents 
of these lesions when lust opined Yverc serous, then bloodv and serous and finallY 
franklY' bloodj The fluid contained mimcroiis Yellowish granules Yanitif' lii 
S 17 C Theie were unquestionablY metastascs m other parts ot the body * 

A detailed dcsci iptioii of the culture isolated fi oni the granules and a photo""ranh 
of the case arc included m the article ^ 

S kl YRSH YT L 
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The Heat Treatment or Streptococcus Infections B Mendel, F 
Strelitz and M Bauch, Kim Wchnschr 7 1899, 1928 

In vitro experiments with three strains of streptococci demonstrated that 
temperatures between 40 5 C for twenty-four hours and 48 C for fifteen minutes 
altered the organisms so that ten times the lethal dose was not regularly fatal 
m mice, and only with 100 times the lethal doses were all the animals killed 
Rats into which injections of lethal doses of streptococci were made and kept at 
41 5 C for eight hours lived , control animals died regularly Treatment with 
heat for streptococcus infections is recommended on the basis of these results 

E F Hirsch 


Agranulocitosis W Schultz, Muiichen med Wchnschr 75 1667, 1928 

Schultz summarizes the reports and new features recorded since his original 
publication He restates the symptoms, the changes m tissues, the prognosis and 
the therapj A specific causal agent has not been established 

E F Hirsch 


Pathologic Anatomy or Tuberculosis or the Mesenteric Glands M 
Bock, Ztschr f Tuberk 52 30, 1928 


In all cases of chronic tuberculosis of the mesenteric glands, there are inflam- 
matory changes m the capsule of the gland, m the surrounding tissue and m the 
peritoneum, ivhich is in direct contact with the glands These alterations are 
partly tuberculous and partly nonspecific The inflammatorj alterations of tlie 
peritoneum and of the mesenterj cause pain on pressure, diarrhea, constipation 


and increased mucous secretion 


Max Pinner 


The Blood Picture in Tuberculosis in Childhood L Hindersin, Ztschr 
f Tuberk 52 34, 1928 

Hematologic alterations occur on small stimuli The blood picture is there- 
fore, if critically applied, of great significance m the therapeutic indication, but 
its prognostic significance extends only o\er short periods of time 

Max Pinner 

Hohn’s Method or Isolating Tubercle B^cILLI W Roloff, Ztschr f 
Tuberk 52 153, 1928 

Bv Hohn’s method it was possible to demonstrate the presence of tubercle 
bacilli in the sputum m twenty microscopically negative specimens This method 
IS nearly as reliable as animal inoculation and is much simpler 

Max Pinner 


Immunology 

The Determination of Rate or Hemolisis by the AIeasurement of 
Light Transmission H D Kesten and T F Zucker, Am J Ph 3 'siol 
87 263, 1928 

B}"- the use of a photo-electric cell, calibrated for its purpose by means of 
blood suspensions of known hemolj’-sis, the writers devised a means of determin- 
ing the rate of hemolysis Certain spontaneous changes in light transmission 
through dilute blood suspensions are discussed jj g Eggers 

Saponin Hemoli sis or Human Bi ood H D Kesten and T F Zucker, 
Am J Physiol 87 274, 1928 

Bj’’ means of the photo-electric method previously described, the writers stud- 
ied the rate of saponin hemolj'sis of normal blood, as well as of blood from 
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anemic patients The latter hemolj'zed more slovily than the normal The effects 
of temperature, red cell concentration and saponin concentration are discussed 

H E Eggers 

Saponin Hemolysis of Reticolocyte-Containing Blood T F Zucker 
and H D Kesten, Am J Physiol 87 280, 1928 

In rabbits in which there had been induced marked secondary anemia bj' 
repeated bleeding, the saponin hemolysis rate was determined by the writers 
photo-electric method, for the entire blood, and for the separate portions with 
high and low reticulocyte content In reticulocyte-contaming blood the hemolysis 
rate was found to be at first faster, then slower, than that of normal blood 
Rapid blood regeneration was not found to result in the production of even a 
relatively homogenous group of more resistant cells £ Eggers 

An Immune Phenomenon in Experimental Ri lapsing Fiver Hi nky 
Edmund Meleney, J Exper Med 48 805, 1928 

In five splenectomized squirrels and chipmunks that were reinoculated with 
a strain of Spiionema leauieuiis which had previously been present in their 
blood, the first attack was entirely suppressed because the animals were immune 
to the strain of spirochetes inoculated, but after the interval which usually 
occurred between attacks, a relapse ensued, in which the strain of spirochetes 
present m the blood ivas different from the strain inoculated 

Author’s Summary 

Flagellar and Somatic Agglutination John B Nelson, J Exper Med 
48 811 and 825, 1928 

Whole, shaken and heated suspensions of two SahnoneUa species were com- 
pared as to agglutmabihty, absorptive capacity and antigenic properties The 
results were m general agreement with the flagellar antigen concept of Smith and 
Reagh The removal of flagella by shaking or heating (100 C) resulted m 
altered agglutmabihty manifested by failure to give a floccular reaction with 
“whole” antiserum The deflagellated bacteria w'ere able to absorb some floccu- 
lating agglutinin from that serum They were unable, how'ever, to produce 
flocculating agglutinin on injection in rabbits Untreated, shaken and heated sus- 
pensions of a nonmotile bacterium {Staphylococcus) showed no differences with 
respect to agglutmabihty or absorptive capacity Soluble precipitable material 
was found present in small amount in culture filtrates of the motile bacteria and 
in greater concentration in filtrates of heated suspensions The bulk of the solu- 
ble material w'as of somatic origin and was not appreciably increased by the 
presence of flagella It was possible, however, to demonstrate soluble material 
in heated flagella suspensions The relation of such soluble substances to floccular 
agglutination and the production of flocculating agglutinin as suggested by Hadlev 
IS discussed 

It was shown that flocculating (flagellar) agglutinin and granulating (somatic) 
agglutinin display certain differences with respect to their removal from sensitized 
bacteria {B pmaiyphi) A 5 per cent solution of sodium chloride added to 
sedimented, sensitized bacteria follow'ed b\ heating to 60 C for one hour removed 
approximateh 50 per cent of the combined agglutinin There was little or no 
removal of granulating agglutinin either from the sensitized motile bacteria or 
from a sensitized nonmotile organism {Staphylococcus) Evidence was presented 
that the agglutinin remoial was not dependent solel} on disintegration of flagella 
Iw the conditions of extraction with a subsequent freeing of antibodi 

Author’s Summary 
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The P^JLMO^\R\ Circulation in the Guinea-Pig During Anaphilactic 
Shock Stephen Went and Cecil K Drinker, J Exper Med 49 21, 
1929 

Sheep serum in doses below 0 3 cc intravenously produces no pulmonary vaso- 
constriction in the gumea-pig Guinea-pigs have consequently been sensitized 
with this substance and anaphylactic shock produced by doses of 01 and 0 2 cc 
Pressure in the pulmonary artery has been measured by the method of Drinker 
and West and recorded photographically in a new and convenient manner At 
an earlj" stage in anaphj lactic shock the pulmonary arterial pressure falls mark- 
edly, and this fall seems to precede the appearance of bronchiolar obstruction 
The fall in pulmonary blood pressure in anaphylactic shock is m marked con- 
trast to the rise m pressure resulting from intra\enous injection of toxic foreign 
protein, such as horse serum Author’s Summary 

Hvpersensitiveness to Diphtheria Baciili James M Neill and William 
L Fleming, J Exper Med 49 33, 1929 

The paper describes an “immediate” skin reaction to derivatives of the diph- 
theria bacillus which is shown to be distinct from the “delayed” or “pseudoreac- 
tion” commonly seen m Schick tests on adults The “immediate” reaction was 
passively transferred to local areas of the skin of other people 

Author’s Summary 

Sensitizing Properties or the B icteriophage Cl-vus W Jungeblut and 
Edw'IN W Schultz, J Exper Med 49 127, 1929 

Marked specific contractions of the uterine horns of guinea-pigs, actively sen- 
sitized, to phage-lj'sed Flexner bacilli or to colon bacilli, lysed by the same bac- 
teriophage, occurred on testing either series for anaphjdaxis with the homologous 
phage b'sates These reactions, how^ever w’ere not due to an antigenic function 
of the bacteriophage itself, because no reaction w’hatsoever occurred w'hen the 
same bacteriophage, propagated on the heterologous organisms, was substituted in 
the anaphylactic test Specific uterine reactions of marked intensity w'ere obtained 
in guinea-pigs, actively sensitized to intact or autoljzed Flexner or colon bacilli, 
respecti\el>, by testing either series for anaphylaxis wuth homologous, phage-free 
bacterial antigens No reaction occurred by testing the uterine strips of animals, 
sensitized to intact or autolvzed bacilli (either Flexner or coh), for anaphylaxis 
w'lth homologous phage lysates and, vice versa, there was no contraction of uterine 
strips sensitized to phage lysates on contact wuth homologous bacterial autol- 
ysates The observations made in this paper suggest that a new and immuno- 
logicallv distinct antigenic complex arises from the bacterial protein after Ij'sis 
of the organisms bv the bacteriophage Author’s Summary 

Reiationship Between a V-\RiFr\ of Saccharomv ers Cerfmsiae and the 
T\pe II VvRiETV or Diplococcus Pneumonive (Pneumococcus) John 
Y Sugg and Jvmes M Nfill, J Exper Med 49 183, 1929 

The paper reports evidence of an immunologic relationship between one variety 
of Saccha! otiivce^ ccicznsinc and the tjpe II varietv’’ of Diplococcus pneumoniae 
(pneumocoecus) The most convincing data consisted of the reactions of the type 
II bacteria with potent antiveast serum which agglutinated, and protected mice 
against these pneumococci as well as the average antiserum obtained by immuni- 
zation of rabbits with tvpe II bacteria themselves The reactivity of the antiyeast 
serum is strictE specific to the tvpe II vanetv’- of pneumococcus in the sense that 
it IS entirel} dev'oid of antibodies reactive with type I or III The results of 
absorption experiments with both the antoeast (rabbit) serum and the anti-type 
II (horse) serum were the same as those usuallj obtained in analogous experi- 
ments with immunologicallv related, but not identical, kinds of bacteria The 



925 


ABSTRACTS FROM CURREN7 LITERATURE 

immunologic relationship of the jeast and the type II pneumococcus is apparently 
based on S-anti-S reactions It represents an example of heterogenetic specificity 
which IS of particular interest because of the wide genetic separation of the 
pathogenic schizomycete and the saproph 3 ftic ascomycete Data on the individual 
irregularity m the yeast-agglutmating capacity of serum from nonimmunized or 
“normal” rabbits are presented as experimental facts 

Author’s Summary 

Axaphvlaxis with the T\pe-Specific Carbohydrates or Pneumococcus 
Oswald T Avery and William S Tillett, J Exper Med 49 251, 1929 

The type-specific carbohydrates (haptens) of pneumococcus types I, II and 
III, when isolated in protein-free form, are devoid of the property of inducing 
active anaphylactic sensitization m guinea-pigs The bacterial carbohydrates of 
pneumococcus, of which the type II and type III substances are nitrogen-free, 
produce rapid and fatal anaphylactic shock in guinea-pigs passively sensitized with 
the precipitating serum of rabbits immunized with pneumococci of the homologous 
type , the reactions induced are type specific In contrast to the positive results 
with immune rabbit serum, there is a complete absence of anaphylactic response 
to pneumococcus carbohydrate m guinea-pigs passively sensitized with antipneu- 
mococcus horse serum Author’s Summary 


Cell Antigens and Individual Specieicity ICarl Landsteiner, J Immunol 
15 589, 1928 

Since species are characterized not only by morphologic attributes but by their 

specific biochemical constitution as well, it seems evident that the somatic and 

functional development of the organic world was paralleled by a biochemical 

evolution of the proteins and haptens One must assume that the two lines of 

events are linked in some way, although no explanation has been offered as to 

how such a correlation might be brought about In this regard it is essential to 

know whether the small initial steps in evolution are coupled with changes in the 

proteins If so, individual and racial protein differences, perhaps too small to be 

detected by the methods available, ought to be a matter of regular occurrence 

In the opposite cases it is conceivable that the transformation of proteins came 

about discontmuously, contingent on the occurrence of numerous changes or 

modifications of a special kind m the germinal constitution, perhaps in connection 

with hapten variations It is too hazardous, attractive as it would be, to speculate 

further along these lines Yet to perceive the problem may not be superfluous 

and mav lead to experimental investigation . > r- 

Author s Summary 


Pri\extive Vvccinatiox or the New-Born Against Tuberculosis by 
BCG A Caimette, Brit J Tuberc 22 161, 1928 

Calmette presents a brief argument and reasons for favoring vaccination of 
the new-born with BCG, and considers Great Biitam one of the rare coun- 
tries in which pre\entive vaccination does not yet seem to interest public health 
authorities From Julj 1, 1924, to July 1, 1928, 96,000 children have been vac- 
cinated in France wnth B C G , and the method has rapidly spread in many 
foreign countries, including Belgium, Holland, Norway, Sweden, Poland. Rou- 
mania, Russia, Bulgaria, Jugo-Slawa, Greece, Italy and Spam In French Indo- 
Chma, 45,000 children have been vaccinated Calmette submits himself and his 
claims to the judgment of the commission set up by the Section of Hygiene of 

the League of Nations B C G can be used on the new-born without the 
slightest fear of producing harm 

H J CORPER 

A.LirRr\ 1 ROM DiPiiTHEkiA Axatoxix a Compton, Brit AI J 2 1175, 1928 
,v,,lSp "S 'irtfcam = 
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Blood Groups A^D Disi ases or the Population or ScHLEswio-HoLsrciN 
M Gundel, Ztschr f Immunitatsforsch u exper Therap 56 60, 1928 


The blood groups of 2,448 psychopathic patients were determined A consid- 
erable increase of the frequency of group B was noticed among patients with 
dementia praecox, psychopathia and metasyphilitic diseases, while this group was 
present in normal or subnormal values among patients with epilepsj', and senile and 
arteriosclerotic dementia A definite explanation of the causes could not be 
oftered The minor increase of group AB and the more marked one of group B 
among tabetic and paretic patients may be due to the fact that syphilitic patients 
of groups AB and B have a positive Wassermann reaction, which in most of the 
cases persists in spite of all efforts to make it negative Group B was present m 
9 3 per cent of the insane persons with blue eyes and blond hair, w'hile it w'as 


found in 20 8 per cent of those wuth gray eves and brunette hair and m 26 8 per 


cent in those wuth brown eyes and brunette hair 


W C Hueper 


Specific \nd Subspecific Antibodies W AIarroff, Ztschr f Immuni- 
tatsforsch u exper Therap 56 95, 1928 


Antibodies of different character are produced if unchanged bacteria or bac- 
teria more or less decomposed by bactenophagic or fermentative action are intro- 
duced into the organism Markoff differentiates between three types of antibodies 
Antibodies of first degree are produced by the injection of unchanged bacteria 
Ihey possess a haptophoric group and are specific in action on the corresponding 
antigen Complement-fixating substances, specific agglutinins, precipitins, etc , 
belong to this group Antibodies of second and third degree are called subspecific 
antibodies Antibodies of second degree resemble those substances effective in 
the protein therapy and follow the introduction of partly destroyed bacterial pro- 
teins Partial agglutinins belong to this group Antibodies of third degree result 
from the introduction of still more decomposed bacterial proteins They react 
wuth group heterogenous proteins The normal agglutinins and precipitins belong 


probably in this group They are similar to the substances obtained m the 


nonspecific protoplasma activation after Weichardt 


W C Hueper 


Experimental Investigations Into the Group Specific Antigens and 
Antibodies Gregor Greenfield, Ztschr f Immunitatsforsch u exper 
Therap 56 107, 1928 

Erythrocytes of group A gav^e a group specific complement-fixation test wuth 
some human serums Alcoholic extracts gave ev’en stronger reactions The spe- 
cificity could also be demonstrated b}' absorption tests A group specific reaction 
w'as also obtained with sahv'a as antigen Group specific precipitin reactions with 
alcoholic extracts could not be shown The serum of rabbits injected wuth ery- 
throcytes of group A contained species specific and group specific antibodies 
Normal cattle serums treated v\ith human erythrocjtes of group AB agglutinated 
m twenty-three of fifty-four cases still erythrocytes of group O The reaction 
was more marked at room temperature than at 2 C Erythroc 3 'tes of group A 
and B showed occasionally also a weak agglutination The anti-O-agglutmm 
could be separated again after its fixation on erj'throcytes of groups O, A and B 
Hearts of group O bound more strongh' the anti-O-agglutin than hearts of 
group AB Hearts of group A took an intermediary position 

W C Hueper 

The Heterogenous Svstem in Human Ervthrocvtes and the Heteroge- 
nous Human Antigen in Erythrocytes of Animals I L Kritschew^- 
SKi and R E Messik, Ztschr f Immunitatsforsch u exper Therap 56 
130, 1928 

The Forssman’s antigen (sheep antigen) is present m erythrocytes of all men, 
independently from their blood groups The human erythrocytes contain more- 
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over the antigens of Kntschewski (chicken), of Friede (turtle), of Fnede and 
Gruenbaum (cat) and that of Landsteiner-van der Scheer-Witebsky (hog) The 
heterogenous human antigen and that of hog is present in erythrocytes of sheep, 
chicken, turtle and cat Y/ C Hueper 

The Significance of Lipoids in Immunization Ztschr f Immunitatsforsch 
u exper Therap 56 191, 1928 

The hpoids of normal serum, as well as those extracted from the liver and 
purified possess identical qualities and act m the same manner on bacterial and 
snake poisons and bacteria by binding and detoxicating the former, and by 
decreasing the toxicitj of the latter The production of lipoids by the liver dem- 
onstrates the importance of this organ in the defense of the organism against 
intoxications and infections The hpoids act on the toxins in twofold manner 
They fix these substances and detoxicate them, producing atoxic products with 
immunizing properties The modifying effect of the hpoids on the toxins is con- 
sidered by the authors as an important factor for the production of vaccination 
substances of toxic character as that is demonstrated by the modification of the 
toxicity of anthrax bacilli C Hueper 


Tumors 

The Catalase of Malignant Tissue M R Lewis and H CossMtN, Am J 
Physiol 87 584, 1929 

It was found that extracts of inoculable chicken sarcoma of the Rous type 
were weak in catalase, in this respect resembling the muscle which the tumor 
invades They also depressed, although they did not prevent, catalytic activity 
of extracts of other organs Inactivation of the virus was affected by small 
amounts of peroxide, but the effect of this on the living tumor could not be 
determined, owing to the fact that the peroxide was promptly absorbed by the 
blood stream, with the production of fatal oxygen emboli Rat sarcoma and 
carcinoma were more active in respect to catalase than was the chicken tumor 

H E Eggers 

The Relation of Heredity to Cancer Maud Slye, J Cancer Research 
12 83, 1928 

The article is a polemic discussion wnth C C Little It brings out in great 
detail the ideas of 51} e concerning the relationship between carcinoma and heredity 

B M Fried 

IiIalignant Lymphoblastoma J S McCartney, Jr, J Cancer Research 
12 195, 1928 

A case of malignant lymphoblastoma is described in which the organs showed 
a variable histologic structure corresponding in different areas to Hodgkins’ 
disease, aleukemia, 1} mphoblastoma and endothelioma Another case of a pure 

endothelioma of the lymph nodes is gnen in detail „ „ 

B M Fried 


The Nonginetic Appeiraxce or Various TI^pes of Neoplasia in Experi- 
mental Amaials’ L C Strong, J Cancer Research 12 208, 1928 

Strong affirms that the teachings that all types of neoplasia occurring in 
laboratory mice are brought about by the activity or functioning of a single 
mendelian determinant are not convincing The data of Maud Slye are belieied 
b\ him to be neither consistent within themselves, nor with the more convincing 
data that have been accumulated by geneticists throughout the ivorld m the last 
A cars He belieies that the process of heredity is merely a means to an end and 
bv Its iinest.gation one is able to throw some light on the neoplastic changes 
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that lead to the occurrence of neoplasia, then one inaj still believe that the science 
of genetics may throw"^ some light on this phenomenon His argument is sub- 
stantiated by a report of a study of three types of tumors derived from the 
connectiv'e tissue element of the embryo g Fried 


The IN^LUE^CE or the Alimentary Regimen on Tvr Cancer J Maisin 
and A Fransois, Ann de med 24 455, 1928 

The authors affirm that diet has an influence on the development and the 
growth of a tar carcinoma A liver diet accelerates the rate of growth of a 
tumor making it malignant The active substance present in the liver resists 
desiccation and remains potent in a dr}' state for several months The nature of 


this substance is unknown to them 


B M Fried 


Multiple Carcinomas M Goi dzieiier, Virchows Arch f path Anat 
267 326, 1928 

A case is described m which three independent carcinomas were present a 
squamous cell carcinoma of the esophagus w'lth metastases of the lymph node, a 
typical liver cell carcinoma with rupture into the portal vein, and a tubular adeno- 
carcinoma in the liv'er, of cholangiocellular t}pe The origin of the last mentioned 
tumor IS discussed, and is attributed to proliferated liver cells which have given 
rise to pseudobile ducts P F T ov rrr 


Genervlized Lymphatic Vessel Carcinomatosis w'itii Chylols Ascitls 
K ScHMUCKER, Virchows Arch f path Anat 267 339, 1928 

The author describes a carcinoma of the stomach, with evtension into the 
lymphatics of the mesentery and abdominal organs, and farther into those of the 
entire body, especially of the skin This extension could be explained by pro- 
liferation of the tumor cells in the lymph channels, with little tendency to tissue 
destruction There was an extensive chylous ascites, due to diapedesis of chvle 
through the uninjured vessel walls The milky character of the pleural exudate 
and the skin edema was caused by passage through the vessel walls of emulsified 
products of degeneration, arising from fatt} changes and necrosis in the carcinoma 

B R Lovett 


A Carcinoma in a Three Year Old Child P Rostock, Virchow's Arch 
f path Anat 267 352, 1928 

A tumor of the sacrum, removed from a child, aged 3, proved to be an adeno- 
carcinoma This was not a carcinoma of the rectum m the ordinar} sense, but 
may have originated from remains of the embryonic caudal gut 

B R Lovett 

An Undslvl Tuvior of the Pvncrevs A Priesel, Virchows Arch f path 
Anat 267 354, 1928 

An egg-sized, encapsulated tumor was found in the caudal end of the pancreas 
in a woman, aged 29 This was a solid epithelial growth, composed of large, 
finely granulated cells, and of at, least limited mahgnancv, show'ii by the tendency 
of the cells to grow into the capsule and the presence of many mitotic figures 
The origin of the growth was doubtful, probably either from the pancreas itself, 
or from misplaced rests of suprarenal cortex or hv'er The cells bore the greatest 
resemblance to those of the liver g ^ Lov'ett 


Malignant Sacrococcygeal Chordoma J Podlahv and F Pav'lica, 
Virchow's Arch f path Anat 267 363, 1928 

Including the tumor here described, fort}'-four instances of sacrococcygeal 
chordoma have been reported in the literature The tumor consists typically of 
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a mass of fibrous stroma surrounding the parenchyma, m which the characteristic 
cells and a basophilic exoplasm are found The cells he singlj , m masses or in 
alveoli, with intercellular substance between the groups, resembling a carcinoma 
more than a sarcoma Vesicular cells are found, containing either a single large 
vesicle or many small vacuoles A second t 3 'pe of cell is the small angular cell, 
with eosinophilic protoplasm Cj'sts are also seen within the tumor, surrounded 
by the mucous-like exoplasm, and apparently arising from destruction of the cells 
The mass is rich m glj'cogen and fat The malignacj of this tumor consists in 
its tendency to recur after removal, the growdh is slow and metastases rare 

B R Lovett 

Medicolegal Pathology 

Embolism and Thrombosis of the Abdominal Aorta M M Banowmtch 
and G H Ira, M Clin N Amer 11 973, 1928 

In five patients, all w'omen, the symptoms w'ere very similar an acute onset 
with shock and severe pain, tenderness, loss of sensation and paralj^sis of the 
lower extremities which subsequent!}' became cyanotic and gangrenous One 
woman had a decompensated heart resulting from arteriosclerosis and hyper- 
tension In the other four there w'as mitral stenosis Postmortem examinations 
of the bodies of two of the four were the only ones secured The clots found 
at the bifurcation of the aorta were regarded as emboli from the heart with sub- 
sequent thrombosis into the femoral and other arteries 

Because the symptoms were so much alike the authors believe that riding 
emboli from the heart lodged at the distal end of the aorta in all of the five women 
and occluded one or both common iliac arteries In three, embolism of other 
vessels preceded that of the aorta A most important symptom is loss of pulsa- 
tion in the arteries of the lower extremities About 105 cases of obstruction of 
, the aorta by thrombi or emboli, chiefly the latter, have been reported and during 
recent years the clots have been surgicallv remo\ed a few times with complete 

E R Le Count 

Toxic Hepatitis and Hepvtolvsis Followmng the Use or Atophan M A 
Rabinowitz, M Clin N Amer 11 1025, 1928 

Three more cases of poisoning from cinchophen, all followed by recovery, are 
added to the three deaths and nine recoveries already reported, making fifteen cases 
altogether Apparently the toxicitv of the diug is due to the benzene rings it 
possesses The symptoms are those of acute yellow atrophy The liver of a 
woman who had taken 7j.^ grams (0 49 Gm ) three times a day for five months 
was greatlv shrunken and practically without normal liver tissue Rabinowitz 
also mentions five poisonings with two deaths from an iodine derivative of 
cinchophen (diiodatophan) which has been used for cholecystography Cinchophen 
IS especially dangerous wdien given to alcoholic persons, pregnant women, persons 
suffering from malnutrition or from other diseases associated with damage of or 
a lessened amount of gl}cogcn m, the liver _ „ 

E R Le Count 

Ergot Poisoning Among Rve Bread Users T Robertson and H T Ashby 
Brit M T 1 302, 1928 


Gangrene Following the Use or Ercotized Rve Bread W T Dii i tnc 
and R E Kellv, Brit kl J 1 540, 1928 

Among the Polish and German Jews in klanchester manv poisonings from ert^ot 
were observed They were found exclusivel} among those who ate bread mlde 
from rve harvested m the autumn of 1927, and grown during a cold damp season 
The ergot was found identified bv its physiologic reactions and the fungus was 
cultivated from the gram Formication was an important svmptom One man 
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had gangrene of both hands These observations from Manchester evidently 
stimulated the publication of the report by Dilling and Kelly which they made 
in Liverpool in 1923 This concerned symmetrical gangrene of the second toes 
requiring amputation of one m November, 1921, and of the other a year later 
Ergot IS most potent in flour made soon after harvesting and loses its strength 
as the gram drys The patient ^\as a Polish Jew, a salesman, aged 35, the ergot 
was found m the rye he ate These writers emphasize the need of care in excluding 
Rajmauds disease and the obliterating thrombo-angiitis which occurs almost 
exclusively m Jews E R Le Count 


Acute Suppievtixe Leptomexingitis Due to Trxuma Without Demon- 
strable Wounds E Ehrnrooth, Deutsche Ztschr f d ges gerichtl 
Med 12 30, 1928 


There is but little adverse opinion to the important role trauma may play 
in causing the de\elopment of active svphilis or tuberculosis of the brain or of 
some tumors of the brain With regard to the first two, it is believed that infec- 
tion of the site injured occurs due to organisms in the blood stream The injury 
of the head bj direct or transmitted violence may be unaccompanied by any 
external wound, or the wound present maj' be insignificant But there is little 
in the medical literature regarding a causal relationship between external violence 
which leaves no trace and infection of the brain or leptomenmges with ordinary 
p^ogenlc bacteria A few' cases have been reported m which it is claimed the 
bacteria gained entrance to the cranial cavity through existing fissures or crevices, 
or b}' lymph channels, and had their passage aided bv trauma which left no wound 
or other injury It is highh essential that symptoms should appear promptly 
after the injury to assume tliat violence has any part m causing the disease 
Ehrnrooth reports a meningitis which developed at once after a fall The 
soldier, aged 20, struck his head w'hen he fell, he was unconscious and headaches 
began that night Death occurred tw'o days later, and the meningitis was pneumo- 
coccal The route of infection, presumabh from some of the accessory nasal sinuses, 
was not ascertained at the postmortem examination By putting virulent strepto- 
cocci, staphylococci or pneumococci into the saphenous or ear veins of rabbits 
at the time when the animals w'ere also hit on the head, the author found infec- 
tion of the brain or its meninges m 68 of 152 animals used He is not disposed, 
however, to apply' these results in rabbits rigorously to similar occurrences in 


human beings 


E R Le Count 


Murder b\ Revioval or the Bowel L Hirsch and M Kresiment, Deutsche 
Ztschr f d ges gerichtl Med 12 87, 1928 

Almost the entire bowel together with the sac of a large umbilical hernia 
mistaken for a tumor have been amputated from a newly born infant Large 
portions of the small bow'el prolapsing through w'ounds of the uterus or vaginal 
fornix have been remov'ed by abortionists Insane persons (Loessel and Jaki 

Deutsche Ztschi f d ges genchtl Med 8 419, 1926) hav'e stripped the lining 
of the colon away from the rest of the bowel, pulling it out through the rectum, 
this has also been done by' persons not insane (Schackwitz Deutsche Ztsclu 
f d ges genchtl Med 10 31, 1927) Apparently removal of the colon lining 
in this manner is easily' accomplished and causes little pain or none at all 

Hirsch and Kresiment report the murder of a girl, aged 11, by her insane 
mother The child was first hit on the head and then, with her hands alone, the 
mother tore out the perineum, the adjacent walls of the v'agina and rectum, the 
uterus and its adnexa, the distal half of the colon and all of the small bovv'el 
except the duodenum The child was illegitimate The report is devoted chiefly 
to the insanity' of the mother E R Le Count 
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Brilliant-Green Enrichment Methods in the Examination of Feces 
FOR Organisms or the Enteric Group Ruth Gilbert and Marion 
Coleman, J Infect Dis 44 21, 1929 

This study would indicate that, for specimens which may be in transit twenty- 
four hours or more during submission to a laboratory, presentation in 30 per cent 
glycerol solution followed on recipt by inoculation of six plates of difterential 
mediums would be a slightly better procedure for the isolation of B typhosus 
than the Havens method The preparation of the bnlliant-green bile solution 
requires careful standardization, and irregularities may follow its use if its prepara- 
tion is not adequately supervised The use of either the Rakieten and Rettger 
or the Havens enrichment method m addition to the routine procedure of the New 
York State Laboratories would furnish a slightly higher percentage of successful 
isolations Regardless of the metliod used, the submission of a series of specimens 
from each individual would seem to provide the best opportunity for the detection 
of typhoid carriers Authors' Summary 

The Preservation of Blood for Sugar Estimations H Lax and I 
SziRMAT, Munchen med Wchnschr 76 58, 1929 

The glycolysis and bacterial destruction of the sugar in diabetic and normal 
blood are prevented by the addition of 1 per cent sodium fluoride and 0 1 per cent 
mercuric chloride With the addition of these reagents the sugar content of the 
blood remained unchanged even after thirty days’ storage m the incubator 

Authors’ Summary 

Simplified Method for Bacterial Indol N A Kovacs, Ztschr f Immuni- 
tatsforsch u exper Therap 55 311, 1928 

P-dimethylamidobenzaldehyde (Merck), 5 Gm , is dissolved m pure amyl alcohol, 
75 cc, and concentrated hydrochloric acid, 25 cc , from 25 to 30 drops of this 
solution are added to broth cultures of bacteria After a gentle shaking a violet- 
red color appears if indol is present in the broth q jj^eper 

Staining Spirochaeta Pallida in Frozen Sections of Central Nervous 
System R Kanzler, Ztschr f d ges Neurol u Psychiat 117 171, 1928 

Kanzler has modified the method of Jahnel as follows The section is immersed 
for thirty minutes in a solution of ammonium bromide and formaldehyde It is 
then washed and put m pyridine for fifteen minutes, washed again and immersed 
for ten minutes in a 0 5 per cent uranin solution After being washed again, the 
sections are immersed for one hour in a 1 5 per cent silver nitrate solution at 
from 37 to 40 C , quickly heated m the silver solution over the flame, washed m 
distilled water, dipped and moved about for from two to four seconds in a solution 
of silver nitrate, soda and ammonia Then, without being washed, they are placed 
for from three to five seconds in a 5 per cent formaldehyde solution As soon as 
they have taken on a yellow or yellowish-brown color, they are placed in distilled 
water, which is changed several times, and consecutively m alcohol, beechwood 
creosote-phenol-xylene, and Canada balsam The spirochetes are stained black, 
whereas the nervous tissue remains unstained 
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Annwaisaty Meeting, Jan 10, 1929 
Hvrrisov Mariland, MD, m ike Chan 

Endocarditis in Malta Fever (Unddlant Feaer) C E de la Chapelle 

An Italian laborer, aged 38, was admitted to BellcAue Hospital, third medical 
division, complaining of fever His past history re\ealed the important information 
that, Avhile in Italy nine months previous to admission to the hospital, he drank 
goat’s milk He arriA^ed in the United States one month later and was admitted 
to a hospital where a diagnosis of typhoid fever was made After five months in 
the same hospital, he left and w'ent to the country w'here he felt Avell for about 
three weeks Attacks of chills, fe^er and headache, followed by pains throughout 
the body, began about that time Several w'eeks before admission to Bellevue 
Hospital the small toe of the right foot became extremely painful and began to 
turn black 

On physical examination he presented dyspnea and a cafe au lait color of the 
skin The small toe of the right foot was red, with some black discoloration , it was 
swollen and was extremely tender to touch Petechiae w'ere also present on the 
fourth toe Both feet w'ere edematous The fingers presented definite clubbing 
The heart was slightly enlarged, the first sound at the apex was of poor quality 
A distant, musical systolic murmur was heard at the apex and transmitted to the 
left , another soft systolic murmur w'as elicited at the aortic area The rhythm was 
regular, the rate, 96 The temperature Avas 101 F The systolic blood pressure 
AA'as 90, the diastolic, 00 Both the spleen and the liA'er AA'ere palpable and tender 
Several days later an Osier’s node AA'as observed on the tip of the fourth finger 
of the right hand Three Aveeks later the patient complained of pain m the right 
thigh The femoral pulse AA'as scarcely palpable in this leg Shortly before death 
some feAV days later, he complained of seA'ere pain in the loAAer part of the abdomen 
and both groins 

The clinical diagnosis Avas (1) heart disease, (a) bacterial infection, active, 
(b) endocarditis, subacute, (c) regular sinus riiAthin, (d) class 3, and (2) Malta 
fcA^er 

Urinalysis revealed a trace of albumin, hj^aline and granular casts, and an 
occasional Avhite blood cell but no red blood cells On admission, the patient had 
3,930,000 red cells, Avith 48 per cent hemoglobin and 3,350 Avhite blood cells Avith 
69 per cent polymorphonuclears and 26 per cent hmphocytes Just before death, 
the red cells numbered 2,600,000 Avith 60 per cent hemoglobin, and the Avhite 
cells 2,200 The Wassermann reaction AA^as negatwe 

Blood cultures taken on tAvo separate occasions revealed a small, gram-negative, 
noninotile organism, so small that its outline could not be clearly defined These 
cultures, togetlier Avith serum taken during life, Avere studied by Dr Charles Car- 
penter of the Diagnostic LaboratorA”^ of the NeAV York State Veterinary College 
and reported by him as being a true type of BiuceUa mehtensis A 

At necropsy the outstanding observations Avere as folloAvs massive vegetative 
and ulceratwe endocarditis of the aortic valve, massive septic splenomegaly with 
multiple anemic infarcts , hemorrhagic glomerular and tubular nephritis , parenchy- 
matous degeneration of the liver, massive subperitoneal hemorrhage m the right 
half of the abdomen, of unknown origin, and subungual petechial hemorrhages 
The heart appeared to be about normal m size and weighed 345 Gm The two 
anterior aortic cusps were practically completely destrov'ed and replaced by a soli- 
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tary, creanush-white, granular mass of fused vegetations, irregularly round, rather 
soft and friable and approximating the size of a thumb The posterior aortic cusp 
was distinctly thickened, and on its ventricular aspect, at about its center, presented 
a vegetation, the size of a pea, which was loosely attached and fell away apparently 
of Its own weight The muscle of the heart was pinkish and opaque, but was other- 
wise well preserved The aorta was excellentlv preserved 

The patient undoubtedly became infected m Italy by drinking goat’s milk shortly 
before coming to this country The onset of the symptoms occurred about one 
month after his arrival here, at which time he was admitted to a hospital where a 
diagnosis of typhoid fe\er was made The duration of the malady, therefore, was 
about nine months, simulating the subacute course of Streptococcus viitdans endo- 
carditis The clubbing of the fingers, the enlarged spleen, the cafe au lait color of 
the skin and the embolic manifestations completed the picture of subacute bacterial 
endocarditis 

DISCUSSIOM 

HARRISO^ S Martland I suppose that without complete bactcriologic iden- 
tification this case might easily pass as an influenzal endocarditis I believe tliat m 
about 5 per cent of Dr Libman’s original senes of subacute bacterial endocarditis 
the condition was attributed to B mflucncac 

Ward J MacNeal I should like to call attention to the rather difficult bac- 
teriology of infections of this type The preialence of contagious abortion in dairy 
cattle IS not well recognized and not sufficiently well known to the various workers 
m animal husbandry Previous to 1909, I believe that all authorities on dairy hus- 
bandry doubted the existence of contagious abortion in cattle m the United States 
In 1910, one of my assistants and myself isolated itcella abot itis of Bang from an 
aborting cow at the Illinois Agricultural Exper.ment Station (MacNeal, W J , 
and Kerr, J E Bacillus abortus of Bang, the Cause of Contagious Abortion in 
Cattle, J Infect Dis 7 469, 1910) This observation was leported at the subse- 
quent meeting of the Society of American Bacteriologists at Ithaca, New York 
The bacteriologists and veterinary pathologists present at this meeting were wholly 
unfamiliar with this organism at that time Since then it has been shown that this 
condition is widespread in dairy cattle in this country Apparently, the varietj’’ 
of microbe which is present in cattle is somew'hat less virulent for man than is the 
variety W'hich is present m goats The bactcriologic distinction is not easy, but 
there seems to be a difference m virulence The recognition of human infection 
due to the cattle t} pe is rather rare I presume there are less than 100 cases in the 
literature It w'ould seem that we have here a good reason for the pasteurization 
of milk m general, especially because of the difficulty of recognizing the disease 
w'hen it exists in the cattle Sometimes m pure-bred herds of cattle, producing the 
highest grade of milk, contagious abortion will be unexpectedly discovered It 
seems to me that we should be cautious about the possibility of this disease existing 
m cattle, especially in dairy herds , it is difficult to recognize 


The Size or the Consolidated Luxg in Lobar Pneumonia P N Coryllos 
and George L Birnbaum 

Are the consolidated lobes m lobar pneumonia larger than tlie healthy ones? 
Affirmatne answers Jiave been given by Barth (Dictionnaire des sciences medicales, 
1888, vol 26, p 227), Blake (quoted by Cecil Text Book of Medicine), Leslie 
(Leslie and Alexander Pneumonia, 1924, p 47) and Aschoff (Pathologic Anatomy, 
1923, vol 2, p 284) and m textbooks on medicine and pathologj MacCallum (Text 
Book of Pathologjq 1928, p 517) and Delafield and Prudden (Text Book of Path- 
ologj, 1928) are noncommittal on this phase of the subject 

We are of the opinion that the affected lobes are smaller than the sound ones, 
Insing this contention on experimental and clinical evidence (Coryllos and Birn- 

^ ] 1928, Bull N Y Acad 

*Med 4 583, 19-8) In making autopsies on pneumonic dogs we first clamped the 
trachea before opening the chest and found tins to be so The pneumonic lung was 
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smaller and bluish black and was sunken toward the posterior part of the chest 
cavity The size of the healthy lung was not here due to an expansion of the thorax, 
for these animals died with the chest m a phase of extreme expiration The state 
of expansion of the sound lung was therefore dependent on and proportional to 
the shrinkage of the pneumonic lung If the tracheal clamp was then released, the 
healthy lung collapsed to a smaller size than the diseased one (This experiment 
was repeated at the meeting of the New York Pathological Society, Academy of 
Medicine, Jan 10, 1929 ) These observations were clinically lerified at autopsy of a 
man, aged 60, who died on the sixth day of the disease with pneumonia of tlie entire 
right lung With the trachea clamped the chest was opened, and the left (healthy) 
lung appeared larger than the right, this impression was confirmed by measuring 
the w'ater displacements of the respective lungs It is necessary to proceed rapidly 
and avoid manipulation of the healthy lung because air diffuses rapidly through its 
alveolar surface Clamping the trachea maintains the true relative size of the 
respective lungs uninfluenced by the opening of the chest with the consequent 
disappearance of the intrapleural negative pressure 

That such observations are to be found at autopsy is not surprising when it is 
considered that m the dog experimentally produced lobar atelectasis and lobar 
pneumonia are indistinguishable from one another by roentgenogram or even bv the 
gross appearance of the lungs Aloreover, injection studies (to be published) of 
the pulmonarj’- circulation show that there is an initial shrinkage of the alveoli in 
both diseases and later a marked impairment of the capillarj circulation 

Against the view that the pneumonic lung is larger than the affected one is 
the fact that the heart and mediastinum have never been reported shifted toward 
the sound side in an uncomplicated case On the contrary, shifting of the heart 
and trachea tow'ard the affected side with elevation of the homolateral diaphragm 
(cardinal sign of atelectasis) has been reported m cases of lobar pneumonia in 
children by Thoeiies (Monatschr f Kinderh 22 353, 1924), Wallgren (Acta pcdiat 
3 81, 1922), St Engel (Handb d Kinderh [Pfaundler and Schlossmann] 3 636, 
1924) and Griffith (Am J M Sc 174 448, 1927) However, the dictum of 
absolute rest and immobility for the patient, so generallj ascribed to, has left the 
medical profession in sore need of such further useful data as could come from 
early serial roentgenograms m adults Moreover, one seldom obtains postmortem 
examinations at the beginning of the disease, and knowdedge about the earlv patho- 
logic process is therefore limited 

We have thus come to regard lobar pneumonia as essential! j a pneumococcic 
lobar atelectasis That is, whereas lobar atelectasis is considered dependent on 
occlusion of a lobar bronchus (and absorption of aheolar air) with a relativelj 
sterile and nontoxic bronchial exudate, lobar pneumonia is considered as a lobar 
atelectasis occasioned by occlusion of lobar bronchus with a viscid fibronous exu- 
date laden with pneumococci the toxins of wdiich poison the patient In the 
latter instance it should be remembered that tlie concomitant alveolar exudation 
in pneumonia prevents as great a shrinkage of the lung as occurs m simple lobar 
atelectasis, spontaneous or after operation At autops^, therefore, the relative 
difference m size of the pneumonic and the healthy lung need not be so striking, 
especiallj’- in a late stage of the disease w’hen there is already considerable alve- 
olar exudate 

DISCUSSIOX 

George L Birnbmjm I wonder whether it has occuried to many w'hat the 
cause of the indentations of the ribs in the pneumonic lung mav be other than 
enlargement There is not much question that the indentations are there It 
seems to me that they can be accounted for by the simple explanation of gravity 
In this way these indentations would mean pressure and w'eight of the edematous 
lung against the thoracic cage, rather than enlargement of the affected lobe 

Harrison S Marti and The paper presented is important It is indeed 
gratifjmg to encounter research in pathology along purely mechanical, physical 
or chemicophysical lines and free from weird immunologic theories Dr Coryllos 
and Dr Birnbaum have undoubtedly proved that the pneumonic lung is smaller 
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than the unmvohed lung For some time I have even thought that resolution 
in lobar pneumonia ^vas due almost entirely to mechanical factors, and had little 
to do with special immunologic phenomenon 


CHICAGO PATHOLOGICAL SOCIETY 

Regulai Monthly Meeting, Jan 14, 1929 
Esmond R Long, Piesidenf, m the Chau 

Experimental Studies on Collapse or the Lungs in the Rabbit Robert 

G Bloch 

These experiments were undertaken to study fiist, the mechanical effects of 
pneumothorax on the chest of the rabbit, second, the influence of the pleura, and 
third, the respiratory changes Collapse of the lung was caused in seventy normal 
rabbits over periods varying from five minutes to eleven months 

The mediastinal structure does not permit leakage of air from the air-filled 
pleural cavity into the opposite side, but the mediastinum is extremely labile, and 
complete collapse of the lung displaces it to an extent which is not observed in man 
The heart does not rest on the diaphragm, but is suspended in the center of the 
thorax with two mediastinal pillars connecting it with the diaphragm The pillars 
are under slight tension and are easily movable They include a cavity which is 
filled bj an additional (fourth) lobe of the right lung The diaphragm is flabby 
and gives waj to intrapleural pressure more easily than in man It is concluded that 
the anatomic conditions in the chests of rabbits and of human beings are too dif- 
ferent to apply the results clinically 

Pneumothorax was maintained in most of the rabbits with intrapleural pressure 
of about -f-l cm of water which corresponds to a collapse under fairly high positive 
pressure in man Atmospheric air was used for collapse It is absorbed rapidly 
The average rabbit’s lung reexpands completelj'^ within twenty-four hours after 
complete collapse Refillings had to be done daily at first to maintain pneumothorax 
The mter\als between fillings could be lengthened after about one month and 
were gradually increased to seven days, which was found to be the maximum time 
that the lung tvill stay collapsed A marked noninflammatory thickening of the 
visceral pleura occurs, increasing rapidly after collapse of one month’s duration 
No pleural exudation was observed No formation of adhesions occurred after the 
lung was permitted to reexpand In ever} case, it was easy to recollapse The 
absorption of air is directly proportional to the thickness of the pleura, and vice 
versa, the thickening of the pleura is most marked where it is most exposed to 
contact with the inflated air 

The experiments on the respiratory changes due to collapse of the lung were 
instigated by the recent practice of simultaneous bilateral pneumothorax The 
abdominal and thoracic respiration were recorded during the procedure of collapse 
and afterward up to twenty-two hours, simultaneously with the intrapleural pres- 
sure Even extreme collapse does not change the abdiiminal respiration materially, 
but increases the thoracic respiration to five or six times its normal volume The 
change in respiration is not a shock effect, but the actual response to air hunger 
It follows readil} the repeated removal and remflation of air The results suggest 
that careful stud} should be made of the respiratory response of patients when 
collapse of the lung occurs before simultaneous bilateral pneumothorax is clinically 
accepted 

DISCUSSION 

E R Long Is the opening of the alveoli under the pleura due to absorption 
?olkp''se?^°'" ^ ^ Peripher} of the lung incompletelv 

R G Bloch The peripheral portions of the lung uere collapsed 
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A Microscopic Carcinoma of the Testis Concealed in Chronic Granula- 
tion Tissue Paul J Breslich 

This tumor in the testis of a man, aged 24, was concealed m a mass of dense 
fibrous tissue in which, with the tumor cells, were regions of chronic granulation 
tissue closely resembling that stimulated by B tube) culosis In the center of certain 
of these masses were necrotic cells or cellular detritus and ingrown epithelium 
arranged in bands and cords like liver trabeculi with little stroma The stimulus 
for this unusual growth of granulation tissue may have been the chronic irritation 
produced by substances derived from testis tissue destroyed by the invading tumor, 
or liberated by necrosis of the carcinoma cells Substances likely to cause this 
reaction are the hpms, especially cholesterol Acid-fast bacilli were not found in 
these tissues 

Experimental Study of Some Immune Reactions to Ascaris Hamilton R 

Fishback 

V arious extracts of dried ascaris powder were used directly and after incubation 
with immune rabbit serum The hemolytic action of saline and iodized oil 40 per 
cent extracts against human red blood cells was completely neutralized bv the 
immune serum The stimulating action on a uterine strip from a sensitized guinea- 
pig and the reactive effect on the skin of a sensitive human subject of the saline 
extract of Ascm is were not lessened by the immune serum, w hile the same activities 
of the iodized oil extract were inhibited bv the immune serum 

DISCUSSION 

B L Rappaport The relation of human ascaris to hog ascaris is an interest- 
ing problem There is no morphologic difference Serologic tests have failed to 
differentiate 

Studies in Experimental Calcification Aaron Learner 

M B Schmidt, m his discussion of pathologic calcifications, divides them into 
two mam groups 

(1) Cahfications occurring where there have been local tissue disturbances with- 
out any change in the calcium metabolism, (2) calcifications occurring in healthA 
tissues as a result of changes in the calcium metabolism 

The important conditions m the process are faj oversaturation of blood and 
tissue fluid with calcium, (bj inability on the part of the excretory organs to 
excrete calcium satisfactorily, and (cj changes m solubihtj' relations in the blood 
for calcium 

From the literature the following statements illustrate one or the other or se\eral 
of these conditions 

Hofmeister stated that a decrease m carbon dioxide will lead to the precipitation 
of calcium when calcium supersaturation exists because of carbon dioxide increase 
Such fluctuations by alternately varving the reaction, at the intervals of two days 
with diets the ash of which was respectively acid and alkaline, led to metastatic 
calcification in experiments by Rable and Dreyfuss Calcium was deposited in 
practically all of the tissues of the white mice 

Katase, on the other hand, succeeded in obtaining metastatic calcification in 
guinea-pigs and rabbits by simple injection of various calcium salts Calcium was 
deposited m all the tissues, but of especial interest is his description of calcium m 
the bronchial mucosa, and in the elastica, and he suggested that calcium is excreted 
in part through thfe bronchial mucosa The two conditions that he considered 
important are oversaturation with calcium and also interference to some extent with 
the excretion of calcium 

Parathyroid extract-Colhp is an agent capable of mobilizing calcium Given 
m large dosage it produces hypercalcemia, 100 per cent or more, witli attendant 
sjmptoms such as anorexia, emesis, somnolence, circulatory weakness and death 
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Two questions arise What is the source of the calcium, and what are the 
pathologic consequences’ 

Stewart and Percival concluded, as had Greenwald and Gross, that the calcium 
enters the blood from the soft tissues or the bones, or both The bones, however, 
are the most likely source of the calcium, and they may well be considered as a 
reservoir for calcium much as the subcutaneous tissues are considered reservoirs for 
fat which IS released when needed 

To answer the question as to the pathologic consequences of an overdosage of 
parathyroid extract- Colhp, the following experiments are presented 

Several dogs were given injections of from 100 to ISO units of this drug The 
calcium value rose to 19 57 mg per hundred cubic centimeters of blood The dogs 
died with the symptoms mentioned Microscopically, there was only a marked 
decrease in the coagulation time of the blood, a hypertonic state and hyperemia 
of the gastro-intestinal tract Microscopically, calcium as demonstrated by Kossa’s 
silver nitrate reaction, was found practically m all the organs and tissues of the 
body 

Especially interesting were those livers m which calcium was found in the liver 
cells and also in the Kupffer cells In the lung, the calcium was in the elastica 
tissue of the alveoli and in the tunica propria of the bronchi The epithelium was 
desquamated because of the large amount of calcium In the kidney the calcium 
was present chiefly in the lumma of the tubules, in Bowman’s space, and less so in 
the vessels and connective tissue 

From the standpoint of the conditions involved, the following facts apply In 
the lung, stomach and heart, there was increased alkalinity consequent to the 
acids formed, and in the liver there was supersaturation, a factor also effective m 
all tissues Inability of the excretory organs to cope satisfactorily with the excre- 
tion of calcium was another factor 

Of interest is the effect of the amount of calcium in the diet m the deposition 
of calcium in the tissues with and without associated injections of parathyroid 
extract-Collip 

Fifty mice were divided into three groups (1) those fed a diet without calcium, 

(2) those on a diet with an amount of calcium equivalent to the salts of milk and 

(3) those on a diet containing twice the amount of calcium given in group two. 
Each group was divided into two parts, one part receiving injections, the other not 
Each mouse received 17 units in five weeks, then a number of mice at one dose 
received 10 units These are enormous doses Sussmann, m determining the 
calcium variation in white mice by the use of parathyroid extract-Colhp stated 
that 10 units per mouse of 20 Gm is equivalent to giving to a man weighing 64 Kg 
a dose of 20,000 units He noted no clinical disturbances nor any rise in blood 
calcium These chemical determinations are in accord with our histologic observa- 
tions Microscopically, no calcium was found in any of the organs except in the 
bronchial cartilages But caution is necessary in interpretation, for calcified 
bronchial cartilages are found in normal mice though possibly not with the frequency 
observed in the experiments 

Interesting to note is the reported unresponsiveness of white mice and white rats 
to other hormonal substances, as reported by Voegthn and Dyer in some experi- 
ments wnth epinephrine and pituitary extract 


Conchiswiis — Mice are unresponsive to parathyroid extract-Colhp 
In dogs, large doses of this drug lead to death and to metastafic calicification 
of the gastro-intestinal tract, heart, lungs, liver, kidneys, pancreas, etc 

The calcium m the lung and the arrangement in and under the bronchial mucosa 
gives morphologic support to Katase’s suggestion that calcium is excreted in part 
through the bronchi 

Furthermore, the presence of calcium in the glomerular tufts and Bowman’s 
space and in the lumma of the tubules gives definite morphologic support reiiardina 
file excretion ot calcium m the kidney, namely, through the glomerular tufts 
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DISCUSSIO^ 

Dela Halpert Was the calcium content of the bile determined^ 

Aarox Learxer No 

R H Jaefe Ihe studies are important in demonstrating that calcium is 
eliminated through the bronchi and in the glomerular tufts of the kidnevs 


Rcgiilai Meeting, Feb 11, 1929 
Esmoed R Long, Piesident, in the Chair 

Death of Dr A A ilAxiMow R H Jaffe 

Alexander Alexandrovitsch Maximow was born in St Petersburg, Russia, on 
Jan 22, 1874, the son of a well-to-do merchant He attended the German high 
school there and entered the Imperial Militarj' Academj of Medicine from which 
he graduated in 1899 After two years of postgraduate work in Germany, espe- 
cially under Ernst Ziegler in Freiburg, he returned to his alma mater to engage 
in research work on the embryology of the blood and the histologic changes in 
inflamed connective tissue His monograph on the inflammatory formation of 
connectue tissue attracted much attention At the age of 29 he became head 
of the department of histology and eiHbr\ology at the university from which he 
had graduated He held this position for nineteen jears In 1912, he received 
the degree of Doctor of Science from Trinity College, Ireland The Russian 
revolution and the hectic years of the early Bolshevik regime interfered greatly 
with his work As counselor to the Imperial Russian government and Physi- 
cian General to the Imperial Russian army, he could not accustom himself to the 
development in his native country When an opportunity was offered to come 
to the United States he gladly accepted In the early spring of 1922, he escaped 
the spies surrounding him, made an adventurous flight over the Baltic Sea to 
Sweden from where he embarked for New York In May, 1922, he was appointed 
professor of anatomy at the University of Chicago It was m this position that 
he reached the peak of his productivity In the midst of his work, engaged in 
numerous research problems he was called awav On the morning of Dec 3, 
1928, the unexpected, terrible message came that he had died suddenly Post- 
mortem examination revealed as the cause of his death a severe coronary sclerosis 

Maximow’s life work was the study of the development of the blood cells, 
their relation to each other and to the cells of the connective tissue Limited as 
the field appears at first glance, he made it a science m itself Whenever new 
methods were discovered he applied them with rare technical skill m order to 
learn more about the resting wandering cells, lymphocytes and polyblasts Vital 
staining and supravital staining and, during the last years especially, tissue cul- 
tures seemed to prove his conception which he had expressed already m his earliest 
publications and which he had fought for with great energy throughout his life, 
namely, that the small lymphoevtes may become transformed into macrophages, 
monocytes and the other cells of the circulating blood Time does not permit a 
list of all his contributions Alention is made only of his recent studies the 
formation of tubercles in tissue cultures, the behavior of the Calmette-Guenn 
tubercle bacillus in explanted tissue, the development of the reticular and collage- 
nous fibers in tissue cultures, and the mesothehum 

In 1913-1914, Maximow published a textbook of histology in two volumes in 
Russian The war prevented its translation and thus it did not become widely 
known The lack of an adequate, modern and concise presentation of this subject 
in the English language induced Maximow to undertake the task of wmiting such 
a book It was three-fourths completed at the time of his death It is to be 
hoped, however, that the w'ork wall be completed as a monument to this great and 
genial man 
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Oligodendrogliomas or the Brain Pfrcival Bailey and P C Bucy 

In 1924, in examining the gliomas in the collection o£ Dr Harvey Cushing, 
one of us noted certain cellular tumors of slow growth whose nuclei resembled 
those of the ohgodendrogha The tumors contained a few neuroglial cells and 
much delicate intercellular material which could not be sharply stained or impreg- 
nated in any way Although the tumors were believed to consist essentially of 
ohgodendrogha and although they were called oligodendrogliomas (Bailey and 
Cushing Tumors of the Glioma Group, 1926), positive proof could not be obtained 
because the pathologic specimens were not properly fixed to permit the use of 
Hortega’s specific method 

Recently Globus {Aich Newol & Path 19 263 [Aug)] 1927) and Penfield 
(Am J Path 4 153, 1928) have so modified the method of Hortega that it can 
be used on material fixed in 10 per cent neutral formalin Working with this 



Oligodendroglioma Globiis-Penfield modification of the silver carbonate method 
of del Rio-Hortega At the left, numerous fairly normal ohgodendrogha , X 320 
At the right, the same cells under a higher magnification , X 780 


modified method ve first proved, in October, 1928, that a tumor of the brain was 
actuallj composed of oligoglia Since then we have identified twehe other sim- 
ilar tumors 

The accompanying illustration show's typical cells from an oligodendroglioma 
of the type described At the left are seen numerous cells resembling normal 
ohgoglia , to the right the same cells appear under a higher magnification 


DISCUSSION 

Petlr Bassoe How are these cells differentiated from neuroglia, and do 
tlK\ occur in all parts of the brain? 

P Bailea There are certain distinct differences in structure between the 
ohgodendrogha and g ha cells The staining procedure was carefully controlled 
b^ normal tissues These cells occur in all parts of the brain and spinal cord 
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wherever there are long medullated fibers The tumors are lather avascular, 
tend to calcify, and are favorable for operation 

Traumatic Aneurvsm of the Axillary Arterv E L Miloslavich 

A man, aged 64, weighing about 230 pounds (104 3 Kg), fell on his left side 
and dislocated the left humerus (subcoracoid luxation), which was reduced with- 
out particular difficulties An excruciating pain which appeared at the time of 
the dislocation persisted for several days About four weeks after the accident, 
a tumor the size of an orange appeared in the left armpit and grew gradually 
until it reached the size of a large grapefruit This growth was clinically inter- 
preted as a sarcoma The patient died about three jears after the accident with 
symptoms of pulmonary involvement which were believed to be sarcoma metas- 
tases At no time was there any noticeable pulsation of the tumor nor were there 
any signs of circulatory disturbances in the left arm 

The autopsv demonstrated an aneurysm of the left axillary artery, 18 by 17 
by 12 cm Both axillary arteries showed an advanced atheromatosis with intimal 
ulcerations Identical changes, but to a more pronounced degree, were present in 
the inner lining of the entire aorta The heart showed an eccentric hy'pertrophj 
of its left ventricle but no valvular lesions 

At the time of the dislocation, an injury occurred to the alreadv diseased 
(atheromatous) axillary artery', leading to a rupture of its inner layers (incom- 
plete or inner rupture of the artery) A complete laceration of the artery did 
not occur at the time of the accident or during the surgical reduction as no hema- 
toma was observed The aneurysm developed gradually' until it reached the afore- 
mentioned unusual size Similar observations were made by Stimson, Koerte, 
Kraeraer, Hoffmann and others Aneurvsni of the axillary artery is an uncom- 
mon but characteristic complication of the dislocation of the humerus 

discussion 

R H T VFFE It would seem that with so large an axillary aneurysm there 
must be some unusual disease of the vessel wall such as an arteritis What did 
the microscopic examination demonstrate? 

E L AIiloslavich The only changes observed microscopically were those 
characteristic of senile atheromatous sclerosis 

Primarv Carcinoma or the Duodenum H D Countrvman 

Carcinoma of the duodenum, according to Dewis and Morse (H'eiu England 
J il/crf 198 383, 1928), was first reported bv Hamberger in 1746 His patient 
had a scirrhus carcinoma of the first portion of the duodenum which perforated 
the wall and caused peritonitis According to the report of Eusterman, Berkman 
and Swan {Ann Snig 82 153, 1925), carcinoma of the duodenum constitutes 
about 1 5 per cent of all inttstinal carcinomas which, in turn, compose 10 per 
cent of all carcinomas Brill {Am J 11/ Sc 128 824, 1904) computed from the 
combined statistics of Maydle, Nothnagel, Mueller and Lubarsch that 0 3 per 
cent of all intestinal carcinomas occurred in the duodenum Deaver and Radvin 
{Am J il/ Sc 159 267, 1920) stated that carcinoma of the duodenum was 
responsible for 0 033 per cent of all deaths Statistics vary as to the frequency 
of carcinoma m the anatomic div'isions of the duodenum This is probably because 
carcinomas of the second or intermediate portion are confused with those of the 
ampulla of Vater According to Deav'er and Radvin, 22 15 per cent occur in 
the pars superior, 65 82 per cent in the pars intermedins and 12 02 per cent m the 
pars inferior Statistics taken from elsewhere do not entirely agree with these 
Eusterman, Berkman and Swan reported six in the pars superior, six in the pars 
mtermedius and three in the pars inferior Dewis and Morse reported twelve 
carcinomas of the duodenum five m the first portion, five in the second, and two 
in the third Figures as to their relativ'e frequency m sex are not conclusive, 
but it IS generally held that there have been a few more in men than in women 
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}>Iost of the carcinomas occurred in persons between the ages of 50 and 60 and 
the youngest age recorded was a 16 3 'ear old patient of Ewald Perry and Shaw 
(Guys Hosp Rep 50 214, 1893) observed one m a patient, aged 80 Etiologi- 
call)’-, little more is known of duodenal carcinoma than of other forms The 
greatest contention is whether or not duodenal carcinomas arise from duodenal 
ulcers All of the view's m regard to this subject are purely hypothetic, but it 
seems that duodenal ulcers have little etiologic importance Duodenal ulcers occur 
frequentl), whereas carcinoma is rare, and the greatest proportion of duodenal 
carcinomas occur m the second portion of the duodenum where ulcers are seldom 
lound 

Grossly, carcinoma of the duodenum may be polypoid, infiltrative scirrhus which 
often IS circular and narrows the lumen, or a soft, raised tissue Histologically, 
the\ usually have a tubular structure Next m frequency are those with an 
alveolar structure and an abundant fibrous stroma Only one colloid carcinoma 
of the duodenum has been reported (Letulle Bull Soc anat dc Pans 11 721, 
1897) The carcinoma which I report has a papillary structure 

Duodenal carcinoma may arise from the epithelium of the Lieberkuhn crypts, 
Brunner’s glands or pancreatic rests Orator {A) ch f kivt Chu 134 736, 1925) 
suggested that carcinomas of the pars superior may also arise from gastric mucosa 
w’hich has extended into the duodenum In a previous article he stated that 
gastric mucosa often extends for a short distance into the duodenum He quoted 
Scagliosi who stated that many duodenal carcinomas result from a hyperplasia 
of Brunner’s glands associated with ulcers 

Carcinoma of the duodenum as a rule form metastases slowly In twelve 
reported b) Dewis and Morse only three had spread widely, and two others had 
invaded the regional lymph gland The secondary growths, when present, usually 
are found in the regional lymph glands, the liver and the lungs 

Rcpo) t of Case — H , aged 42, a salesman, entered the service of Dr H E 
Tones, St Luke's Hospital, on Aug 13, 1926, because of w'eakness and jaundice 
for tw'o months and attacks of dizziness for three days He had measles at the 
age of 4 years and typhoid fever at 13 For a week he had had one or two tarry 
stools each day and had lost 50 pounds (22 7 Kg) He was markedly jaundiced 


but well nourished, suffered no pain and weighed 225 pounds (102 Kg) On the 
right side of the abdomen there w'as a palpable smooth mass w'hich seemed to 
be connected with the liver but w'as not tender Roentgen examination disclosed 
a dense shadow extending below the right leaf of the diaphragm There were 
1 945,000 erjthrocvtes, 17,250 leukocytes and 39 per cent hemoglobin The coagu- 
lation time W'as four hours and twenty minutes There was bile in the urine and 
occult blood 111 the stools Following two blood transfusions a cholecystectomy 
was performed on Dec 4, 1926 At the time of operation the gallbladder and 
common bile ducts were markedlj dilated although a probe was passed readily 
into the duodenum Abnormalities of the duodenum or stomach were not detected 
by palpation Ihe postoperative recover) was excellent The patient graduallv 
regained 20 pounds (9 Kg) and his appetite returned The jaundice which had 
been decreasing e\en before the operation continued to dimmish The patient was 
discharged and remained w'ell until Dec 10, 1927 When examined by Dr Greer 
he was weak and anemic The skin w'as not appreciably jaundiced, but bile was 
lound in the urine, and blood in the stools His condition progressuely grew 
worse, and he lost considerable blood m the feces He died on May 12 1928 
soon after recening 500 cc of blood and 500 cc of normal physiologic solution 
of sodium chloride intravenousl) 


In the lining of the duodenum w'as an indurated cauhflower-like grow'th begin- 
ning 6 cm below the ii)loric ring on the posterior and left sides of the wall The 
growth extended dow'ii the remainder of the pars mtermedius and into the pars 
inferior for 3 cm , the entire length of the tumor being 12 cm At its widest por- 
tion about on 1 lerel with the papilla of Vater it was 3 75 cm wide, here it 
encircled one half of the circumference of the bowel The margins were raised 
and waw and the tissue in the center was friable and grarish pink The papilla 
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of Vater was encroached on in the posterior edge of the growth The common 
bile duct and pancreatic duct opened separately through small orifices into the 
lumen of the duodenum At a level 2 cm below the papilla the lumen of the 
duodenum was one-half obstructed by the tumor , elsewhere it w'as from one- 
fourth to one-third obstructed On surfaces made by a transverse section through 
the duodenum and adjacent head of the pancreas, at a level 2 cm below' the papilla 
the muscularis beneath the tumor w’as thin, in places the growdh had penetrated 
and had infiltrated slightly the surrounding pancreatic tissue for a distance of 
1 cm The descending portion of the duodenum above the tumor was distended 
slightl}' and pulled up by fibrous adhesions attached to the gallbladder fossa 
The biliary lymph glands formed an indurated mass 6 bj' 5 bj 3 cm The 
lymph glands along the superior edge of the pancreas to within 6 cm of the tail 
were firm and as large as 1 cm m diameter Continuous w'lth the enlarged biliarj 
lymph glands were enlarged firm lymph glands around the right renal vessels 
There were tw'O or three small shotlike Ijmph glands along the greater curvature 
of the stomach All the surfaces made by cutting these glands contained man^ 
tumor nodules The tumor surrounded the terminal 1 75 cm of the duodenal 
end of the common bile duct, proximal to this area the common bile duct was 
dilated so that at the level of the cystic duct it was 4 5 cm m circumference The 
hepatic ducts were markedly dilated The lining of the common and hepatic bile 
ducts W'as everywhere smooth even w'here the common duct opened through the 
papilla of Vater The lining of the pancreatic duct was also smooth although 
the lumen w'as greatly dilated The grow'th completely encircled the w'alls of 
both the common duct and pancreatic duct in their course through the papilla of 
Vater, but the linings here w'ere unaltered 

The receptaculum chylum contained in its dilated lumen a pearh -white papil- 
lary mass of tissue 1 by 1 by 1 cm attached bj a thin pedicle and resembling the 
egg masses of fish There were also tw'o constrictions m the thoracic duct com- 
pletely encircling the wall and causing a puckering of the surrounding fat tissue 
Each constriction w'as about 1 cm long, one was in the midthoracic portion, the 
other just above the receptaculum chylum 

The lower margin of the liver was at the costal edge on the right side and 
It weighed 2,120 Gm Both its external surface and surfaces made b\ cutting were 
studded with many W'hite, irregular nodules as large as 1 cm in diameter The bile 
ducts were dilated All the lobes of the lungs contained scattered tumor masses 1 
to 2 mm in diameter The wall of the left ventricle of the heart was Inpertro- 
phied There w'as an acute hyperplasia of the spleen, and the small and large 
bowel contained tarry feces 

Histologically, in sections of the duodenum taken from the edge ot the tumor 
there was a small piece of mucosa with normal villi and Lieberkiihn glands but 
W'lth a stroma infiltrated bj plasma cells and occasional tissue eosinophil leuko- 
cj'tes Manj of the epithelial cells contained large droplets of mucin Rather 
abruptly at one place the mucosa changed into long slender papillae w'lth fibrous 
stalks covered bj' large columnar cells with pale vesicular nuclei and acidophilic 
cjtoplasm From this place the mucous membrane w'as converted into a large mass 
of tissue projecting into the lumen, it consisted almost entirely of papillari struc- 
tures W'lth thin vascular fibrous stalks infiltrated m many places bj aggregates 
of plasma cells, tissue eosinophil leukocytes, and in some places bj polj nuclear 
leukocAtes There w'ere only occasional mitotic figures m the lining epithelial 
cells Scattered irregularly in the stroma were small aggregates of cross-sections 
of acini resembling those of Lieberkuhn glands These w'ere lined w'lth tall 
epithelial cells, a few with large droplets of mucin In some places m longi- 
tudinal and cross-sections of Lieberkuhn glands there was a gradual transition 
from the normal epithelial cell of the mucosa to the larger columnar cell with a 
paler nucleus which is characteristic of the cells lining the papillary structures 
The submucosa contained man> mucous glands of Brunner and there w'ere a few 
small aggregates of these in the tumor tissue In some places the papillarj' masses 
of cells and a few' large irregular acini of tumor cells extensnely infiltrated the 
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muscle layer as uell as the fibro-areolar tissue and adjacent pancreatic tissue 
These tissues also were greatly infiltrated by lymphocytes The tumor cells in 
the tissues such as the lymph glands surrounding the duodenum tended to occur 
111 acini rather than as papillary structures 

In the periaortic, penpancreatic and right suprarenal lymph glands there were 
large nodules of tumor tissue with the same papillary structure as that of the 
growth in the duodenum There were also acini formed by tumor cells, in the 
lumen of many of these were necrotic cells The normal architecture of all of 
these glands was destroyed and there was only a small amount of unchanged 
lymphoid tissue 

The tumor mass in the receptaculum chyli, and the nodules of tumor tissue 
m the lungs and liver all had the same papillary arrangement as that found in 
the duodenal tumoi 

In diagnosing this tumor as a primary carcinoma of the duodenum, tumors 
arising from the epithelium of the ampulla of Vater, the common bile duct, the 
pancreatic duct and the head of the pancreas were considered As the tumor did 
not involve the pancreatic tissue extensively and the microscopic structure was 
unlike the customary tubular or alveolar arrangement of pancreatic carcinomas, 
this source could be excluded Its diagnosis as a tumor of the ampulla of Vater 
or the adjacent common bile duct was opposed by the following features The 
lining of the ampulla and common bile duct was everywhere smooth and covered 
with mucous membrane, the ampulla of Vater was on the edge of the tumor and 
not near the center as would be expected if it were the primary source Car- 
cinomas of the ampulla are usually small and confined to that region These 
same statements apply m eliminating the pancreatic duct as a source 


Perforate Posterior Tricuspid Leaflet (Double Tricuspid Orifice) J J 
Lutz 


Double auriculoventncular orifice is rather a rare condition, and double tri- 
cuspid orifice IS extremely rare A second valvular opening, however, supplied 
with its own cusps, chordae tendinae and papillary muscles may exist within the 
segments of an otherwise normal auriculoventncular valve Maude Abbott has 
a collection of seven specimens, six of which are double mitral orifices, and only 
one double tricuspid (Osier Modem Medicme, vol 4, p 759, Greenfield Ti 
Path Soc London 27 128, 1876, Cohn Inaug Diss , Konigsburg, 1896, Degen 
Inaug Diss , Greifswald, 1903 , Stuhlenweisenburg Centi albl j allg Path, u 
path Allot 23 342, 1912, Camisa Centialbl f allg Path u path Anat 23 
1027, 1912, Pisenti Di una rarissma anomaha della tricuspidahs, Paraguae, 
1888) 

In addition to these se\en, there is a specimen of double mitral orifice in the 
Harvard museum and one m the McGill museum , and another double tricuspid 
orifice reported by Gutzeit {Aich j path Anat u allg Path 241 355, 1923) 

In Stuhlenweisenburg’s specimen, and one of Camisa’s, the two openings are 
of equal size and are separated by a bridge of valve tissue which furnishes a cusp 
to each of the orifices In the others, the second opening is much smaller than 
the other and is contained within one of the leaflets The specimen herein reported 
IS of this type 


The double foramen usuallj causes no s 3 miptoms as it is a functioning valve 
In four of the seven specimens reviewed by Abbott, the valves were thin, smooth 
and competent, while chronic endocarditis was present in the other three 


An unusual traumatic foramen in the anterior leaflet of the tricuspid valve 
IS reported by Lauche (Arch f path Anat n allg Path 241 16, 1923) The 
patient, a man, aged 24, came to autopsj with a clinical diagnosis of cardiac 
failure with edema On opening the right side of the heart, an oval foramen 
0 8 cm m diameter was found in the anterior leaflet of the tricuspid valve The 
edge of the foramen vvas uniformly thickened, yellowish white and somewhat 
retracted Chordae tendinae of normal appearance ran from the lower edge of 
the opening to the papillarv muscles From gross observations an anatomic diag- 
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nosis of congenital foramen m the tricuspid valve was made, but microscopic 
examination revealed evidence of old inflammation and the presence of scar tissue 
A careful inquirj^ into the past historv of the patient disclosed that fifteen months 
previouslj' he had received a stab wound in the second or third intercostal space 
After apparent recover}^ he gradually developed sjmptoms of cardiac failure and 
died after a few weeks m the hospital 

The specimen described m this report is similar m size and shape to that 
reported by Lauche A white man, aged 43, was first admitted to the hospital 
on Oct 13, 1926, complaining of attacks of dizziness, increasing weakness and 
jaundice of two months’ duration He was perfectly well previous to the onset 
of this illness On examination, there was a generalized icteric tinge to the skin, 
and blood counts showed a severe anemia There were 2,340,000 red cells, 11,600 
white cells and the hemoglobin was 29 per cent There was bile in the urine and 
blood in the stools A transfusion of 400 cc of blood was given Although the 
patient continued to bleed from the bowel, the blood constituents rose On Dec 4, 
1926, an exploratorj operation was performed A large distended gallbladder 



Tricuspid ring laid open (natural size) A, opening m posterior leaflet, note 
chordae tendinae and tendency toward formation of leaflets , B, small foramen in 
septal leaflet 

with multiple adhesions was removed The patient impro\ed rapidlj after the 
operation, and left the hospital on Jan 21, 1927 The red cell count was then 
4,430 000, the hemoglobin 49 per cent and the white cell count 11,950 There were 
no sjmptoms until December, 1927, w'hen weakness and loss of weight reappeared 
The patient reentered the hospital on Feb 12, 1928, wnth a pronounced secondarv 
anemia, but no changes suggestive of pernicious anemia Tw'o blood transfusions 
were given, but the patient responded poorlj He left the hospital m April, ver\ 
anemic, and returned a month later, on a stretcher, in a semicomatose state He 
w'as again given a transfusion, but died shortlj^ after the transfusion w'as com- 
pleted There w'ere thus no symptoms to indicate any lesions of the valves of 
the heart 

The heart, with 2 cm of aorta attached, weighed 345 Gm on May 21, 1928 
It was j^ellowish red, firm and greasj The epicardium was yellowish pink, smooth 
and translucent There was a laver of fat over the entire heart w^hich w'as 8 mm 
thick over the right auricle 3 mm over the right v^entricle, 1 mm over the left 
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^cntrlcle and 7 mm at the apex The coronary arteries were buried m 4 mm 
of fat, and were straight and patent throughout The lining was yellowish pink, 
studded with yellow, raised patches measuring 1 bj 2 mm These were most 
numerous in the proximal portions of the vessel The apex was made up entirely 
of the left ventricle 

The lining of the right auricle was yellowish pink, smooth and glistening 
The foramen o\ale was closed The opening of the coronary sinus was half cov- 
ered by a thin, semilunar thebesian valve The w'all of the auricle was 2 mm 
thick at the base of the heart The tricuspid ring, opened, measured 14 cm The 
leaflets were thin, smooth and translucent There was a foramen 10 mm m 
diameter m the posterior leaflet A group of chordae tendinae extended from its 
edges to a small papillary muscle, forming the outline of a cone In the septal 
leaflet there was an opening 2 mm m diameter The lining of the right ventricle 
w'as yellowish pink, smooth and glistening Shining through it, the myocardium 
w^as pale j^ellowish red, wuth lighter, more opaque yellow stripes These changes 
were seen better in the left ventricle, but occurred most markedly m the papillary 
muscles of both ventricles The surfaces made by cutting were pale yellowish 
red, and the opaque yellow streaks were best seen near the endocardial surface 
The lining of the left auricle was similar to that of the right The wall was 
1 5 mm thick at the base of the heart The mitral ring, laid open, was 11 cm , 
part of It has been cut away The leaflets were yellowish pink, twice the normal 
thickness and roughened by fibrous tissue, covered with smooth endothelium, and 
bv shghtlj raised, opaque 3 'ellow patches, some of which were 3 by 2 mm in 
diameter The \cntricular cavity measured 10 cm from apex to pulmonic ring 
The pulmonic ring, opened, measured 10 cm The leaflets were thin, smooth and 
translucent As the heart had been opened previously the water test could not 
be applied The lining of the left ventricle was similar to that of the right The 
streaked appearance was more marked than in the right ventricle The outer 
w’all was 8 mm thick at the apex, 15 mm midway between apex and base of 
heart, and 20 mm at the base The septal w'all was IS mm thick at the apex, 
10 mm midw'av between apex and base, and 8 mm at the base The ventricular 
cavity from apex to aortic ring measured 11 cm The aortic ring, laid open, was 
7 5 cm Part of it had been cut away The leaflets were thin, smooth and trans- 
lucent The lining of the aorta w'as j'ellowush pink, studded with slightly raised 
opaque yellow' patches, some of which measured 4 by 5 cm 

In tlie section of papillary muscle stained wuth sudan III, 90 per cent of the 
section contained red-staining globules arranged m transverse and longitudinal 
bands In the section through the outer wall of the left ventricle the same amount 
of red globules was present, but the arrangement in bands is not so marked In 
the section of aorta, similarly stained, about 35 per cent of the intima contained 
red-stainmg globules 

The anatomic diagnosis w'as marked fatty changes of the myocardium, mitral 
leaflets, and lining of the aorta and coronary vessels, congenital foramina m the 
posterior and septal leaflets of the tricuspid \alve, and slight hypertrophy of the 
left \entricle 

DISCUSSIOX 

H G Welis a report of double mitral orifice was made to this Society 
seieral jears ago This anomalv w'as obseried also in a dog at about the same 
time 

E R LeCoext The hole in the \ahe described W'as near the tricuspid ring 
and not at the marijin were the so-called fenestrations 
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Chromc (Nontitberculoijs) Arthritis Patholog\ A^D Principles or 
Mooern’' Treatment B3 A G Timbrell Fisher Price, $8 75 Pp 232, 
N\ith 186 illustrations contained in 93 plates (1 colored) London H K 
Lei\is & Company, 1929 

Monographs and papers on arthritis are appearing in e\er greater frequency and 
are often of considerable importance Fisher, an eminent British surgeon, has 
approached the problem in a thoroughly logical manner His discussion of 
nomenclature leaves much to be desired, but when the classifications proposed are 
based on mixtures of pathology, etiology and clinical signs it seems impossible as 
3'et to reach anj satisfactory conclusions The chapters on tlie physiology and 
pathology of the joints are admirably presented and especially well illustrated 
The author bewails the fact that so little is known about the normal phj'siology 
of joints and suggests several lines of endeavor in this field Using the most 
common English classification of rheumatoid arthritis and osteo-arthritis, Fisher 
describes the dominant pathologic manifestations of each, at the same time admitting 
that they may" both come to the same end, though by different processes 

The etiology is somewhat briefly but well handled, although the role of 
traumatism in the causation of osteo-arthritis is perhaps overemphasized When 
It comes to symptomatology the author makes an attempt to differentiate between 
the rheumatoid and osteo-arthritic types as clearly as he has pathologically This 
differentiation is sometimes not difficult, but more often, at least m the advanced 
stages, the clinical picture may be so confusing as to make this impossible FinalK 
in the chapter on treatment Fisher discusses se\eral lines of attack medical, 
dietary and surgical There is considerable space deioted to surgical treatment, 
and this portion bears the imprint of a capable and experienced surgeon 

On the whole this book is a splendid contribution to the subject, and is partic- 
ularly stimulating in promoting furtlier observations on the etiology^ pathologic 
changes and normal physiology' in their relationship to chronic articular processes 

Manson’s Tropical Diseases A Manual or the Diseases of Warm Cli- 
AiATES Edited by Philip H Manson-Bahr, M D , Physician to the Hospital 
for Tropical Diseases, London Ed 9 Revised Price, Sll Pp 921, Avith 
35 plates, 401 figures in the text, 6 maps, and 34 charts New York William 
Wood & Company', 1929 

The purpose of Patrick Manson in uriting his book was to present in handv 
form essential information about the diseases of uarni climates The appearance 
at this time of the ninth edition, revised, shows that the book has proved to be of 
large practical service The editor of this edition has done his part well Much 
new knowledge has been incorporated and, Avhen necessary', as in the case of yellow 
fe\er, previously' accepted views and ideas have been abandoned The general 
arrangement of the text is unaltered and the number of pages is about the same 
as in preceding editions To quote from the preface “Attention has been especially 
devoted to the subject of treatment — now, happily', becoming more and more stabi- 
lized — in recognition of the paramount position that clinical study and clinical 
methods still hold in Tropical Medicine ” 

A special section is devoted to the technic of injections, including transfusion of 
blood, in the treatment of tropical diseases Medical zoology' and laboratory methods 
are considered in the appendix which comprises more than 200 pages The illustra- 
tions, almost without exception, are instructive and useful The book will continue 
to be of practical service not only' to medical students and physicians m tropical 
places, but to all w'ho may be interested in the diseases A\ith which it deals 
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Lehrbuch der Tomkologie fur Studium UNO Prams Von Ferdinand 
Flury, Professor der Pharmakologie an der Universitat Wurzburg, und 
Heinrich Zangger, Professor der genchtl Medizin an der Universitat 
Zurich Paper Price, 29 marks Pp 500, with 9 illustrations Berlin 
Julius Springer, 1928 

This work is primarily intended as an introduction to the study of toxicology 
for students and as a short reference work for practitioners, although it should 
prove of interest to special workers in this field The book is divided into two 
parts the general part, m which a rather extensive discussion is given of the 
general principles of toxicology, statistics of poisoning and certain legal require- 
ments m connection with poisons , and the special part, in which are handled the 
specific groups of poisons The discussions in the general part are, for the most 
part, adequately presented, although the section dealing with the methods of detec- 
tion would seem to be somewhat curtailed, especially when little or no attention 
IS given to this field under the specific poisons It is possible, however, that this 
phase of the subject may be properly shortened in a work of this character, 
intended for students who will, perhaps, never have occasion to make any tests 
for the poisons in question The special part is well arranged and presented, the 
discussions being clear and concise, although special emphasis is given to symp- 
tomatology and treatment Especially commendable in this part is the section by 
Zangger dealing with the gaseous poisons The subject matter in this special 
part IS presented and arranged in such a manner that the student should have 
little difficulty in correlating and assimilating it This book should prove a val- 
uable addition to the library of those who wish a short work on the subject 

Constitutional Inadequacies By Nicola Pende, M D Translated by 
Sante Naccarati, M D , Sc D , Pii D , with a foreword by George Draper, 
M D Price, §3 50 Pp 270 Philadelphia Lea & Febiger, 1928 

A review of our present knowledge in constitutional pathology is presented in 
this small volume The investigations and coiceptions of the Italian School on 
this subject are especiallj’' stressed After a definition of the term constitution, 
its three aspects (morphologic, dynamic-humoral and psychologic) are discussed 
Two main constitutional tjpes (megalosplanchnic-hypervegetative and micro- 
splanchnic-hypovegetative) are recognized, from which numerous variants and 
mixtures exist In the second part of the book the author discusses the localized 
constitutional anomalies and inadequacies according to the organic systems (skin 
with appendages, skeletomuscular system, blood and hemolymphopoietic system, 
circulatory apparatus, respiratory apparatus, digestive apparatus, urogenital appa- 
ratus, nervous svstem and the endocrine system) A chapter dealing with the 
therapy of constitutional inadequacies concludes the presentation The book illus- 
trates verj well the importance of the individual constitution in health and disease 
While the conclusions reached by the author are not always convincing as they 
are lacking proper support by sufficient and w'ell recognized observations and facts, 
tlie book IS highly stimulating There is no bibliographv 

Lectures on Plant Pathology and Physiology in Relation to Man A 
series of lectures gnen at the Mayo Foundation and the Universities of 
Wisconsin, klinnesota and Iowa, the Des Moines Academy of Medicine, 
and Iowa State College in 1926 and 1927 Cloth Price, $2 50 Pp 20?', 
with illustrations Philadelphia W B Saunders Company, 1928 

The subj"cU discussed are filtrable viruses, by L O Kunkel, ecologv and 
human affairs, by H C Cowles, some aspects of the problem of ’the fusarium, 
b\ G H Coones, racial specialization in the fungi of plant disease, bj E c’ 
Stakman, the relation of plant patholog>^ to human affairs, by H H Whetzel 
and some aspects of cellular plnsiology, by W J V Osterhout The lecturers 
arc successful investigators m their respective fields, and their presentations will 
interest phvsicians and otliers who are concerned in the advances of biologic 

cripnrp 
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Surgical Pathology By Cecil P G Warele^, FRCS (Eng), FRS 
(Edin), and St J D Buxton, MB, BS (Lond), FRCS (Eng) Price, 
$12 50 Pages 904, with 392 illustrations New York William Wood & Com- 
pany, 1929 

Pathology for Students and Pilvctitioners Authorized Translation of 
the “Lehrbuch der pathologischen Anatomie ’ B 3 ' Dr Edward Kaufmann, Pro- 
fessor of General Pathologj' and Pathological Anatomy, University of Gottingen 
Translated b> Stanley P Reimann, M D , Pathologist and Director of the Research 
Institute of the Lankenau Hospital In three volumes Cloth Price, S30 per set 
Pp 2,452, with 1,072 illustrations Philadelphia P Blakiston’s Son &. Compan}^ 
1929 

Report or the Medical Research Council tor the Year 1927-1928 
Price, 3 shillings Pp 165 London His Majesty’s Stationery Office, 1929 

LABORATOR'i TECHNIQUE The Mcthods Employed at St Luke’s Hospital, 
New York By F C Wood, lOirl Vogel and L W Famulener Third edition, 
revised and enlarged Price, S3 75 Pp 318 New York James T Doughertj, 
1929 

Old Age The Major Involution The Phvsiologj and Pathologj' of the 
Aging Process By Aldred Scofx Warthin, Ph D , l\r D , LL D , Professor of 
Pathology and Director of the Pathological Laboratories in the University of 
Michigan, Ann Arbor Cloth Price, $3, net Pp 200, with 29 illustrations 
New York Paul B Hoeber, 1929 

Etiologie et prophvlaxie de la grippe Bacille de Pfeiffer virus filtrant 
grippal Par P Dujarric de la Riviere (Monographies de I’lnstitut Pasteur ) 
Price, 32 francs Pp 108, with 21 illustrations Pans Masson & Cie, 1929 

A Manual or Helminthologi, Medical and Veterinarv By H W 
Baylis, M a , D Sc , Assistant Keeper, Department of Zoologj’’, British Museum 
(Natural History) Price, $10 Pp 303, with 200 illustrations New' York 
William Wood & Company, 1929 

Protozoology, A Manual for Medical AIen Bj John Gordon 
Thomson, MA, AI B , Ch B , Director, Department of Protozoology, London 
School of Hygiene and Tropical Aledicine, and Andrew' Robertson, MB, Ch B , 
Lecturer and Milner Research Fellow in the Department of Protozoologj', London 
School of Hygiene and Tropical Medicine Price, $11 Pp 376, with 224 illus- 
trations New York William Wood & Company, 1929 

Arthritis and Rheumatoid Conditions Their Nature and Treatment By 
Ralph Pemberton, MS, AI D , Physician to the Presbyterian Hospital, Phila- 
delphia, and Associate Professor of Aledicine in the Graduate Aledical School of 
the University of Pennsj'lvania Price, $5, net Pp 354, with 43 illustrations 
Philadelphia Lea & Febiger, 1929 
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RECOVERY FROM MYOSTATIC CONTRACTURE 
CAUSED BY TETANUS TOXIN 

STEPHEN RANSON 

AND 

S W RANSON 

CHICAGO 

Tetanus toxin when injected into one limb of a cat, rabbit or rat 
causes a shortening of the extensoi muscles of that leg The leg is held 
rigidly extended In fiom five to seven days after the injection, if the 
dose has been an adequate one, the extensoi muscles become set at this 
shoitened length and fail to relax even after section of the motor nerves 
The muscles aie in a condition of myostatic contiacture We have seen 
tetanic contractuie in the quadiiceps femons of the cat peisist for as 
many as five days after section of the femoral nerve, disappearing 
giadually as atrophy set in ^ If the neives have not been cut and if the 
dose has been just a little less than would produce generalized tetanus, 
the contiactuie may peisist in labbits for months In the rat and par- 
ticulaily 111 the guinea-pig, in which the susceptibility is greatei and 
the maigin between the dose of toxin producing local tetanus and that 
causing a fatal geneial tetanus is less, it has been the expeiience in the 
laboiatory that lecoveiy from local tetanus quite legularly occuis within 
f 10111 foul to eight weeks 

It might be infeiied from this that a muscle in the myostatic con- 
tractuie caused by tetanus toxin had not been iriepaiably damaged 
But theie is no evidence recorded to show that, in those animals that 
lecovei, the local tetanus had ever piogressed to the stage of myostatic 
contiactuie The experiments recoided m this paper were undei taken 
to deteiiiiine the extent to which a muscle aftei it has once been set in 
contiactuie by the action of tetanus toxin may regain its noinial length, 
stiuctuie and function 


" Submitted for publication, Jan 15, 1929 

* From the Institute of Neurolog 3 ', Northwestern University Medical School 

1 Ranson, S W, and :Morris, AW J Comp Neurol 42 99, 1926 
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2 Rau'^on, S IV Local Tetanus, A Stiidj of Muscle Tonus and Contrac- 
ture, Arch Neurol tT Ps.idnat 20 663 (Oct) 1928 
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METHOD 

In order to be sure that inj'ostatic contracture bad de\ eloped, it was not suffi- 
cient to place the animal under deep anesthesia Onh if the muscle failed to 
relax after section of the motor nerve or after the death of the animal could one 
be sure that nerve impulses were not responsible for the maintenance of the 
shortened state But these conditions excluded the possibility of studying the 
recoverj of the muscle To meet this difficult\, it uas decided to work with pairs 
of rats One of each pair, as control, was put to death at the height of contrac- 
ture, the other was allow’ed to live for several weeks or months and then was 

killed in order that the muscles might be studied and the extent of recoeery 

eletermined 

Young adult rats were used and were paired according to weight, the tw'o 
members of a pair coming wntbin 10 Gm of being the same weight The toxin 
used was of such a strength that 0 25 cc constituted a suitable dose, and this 

amount w'as injected into the muscles on the back of the right thigh in each rat 

Although the amount injected was greater than in the experiments of Da\enport, 
Ranson and Stevens ’ the toxin was much w'eaker and the actual dose less and 
the contractures produced w'ere less pronounced The dose was necessaril}'^ some- 
w'hat below that required to produce the most pronounced contracture because it 
was essential to keep the animals alne until recover^ occurred 

A number of the rats died of tetanus and fi\e others lost their identification 
tags Seven pairs were carried through to the completion of the experiment The 
data in regard to these are given in the accompan\ing table 

The five that lost their identification tags w'eeks or months after the injection 
were roughly paired according to their weight at the end of the experiment w'lth 
live others that had been killed at the height of the contracture The data 
obtained from this group agreed in all essentials w’lth the data obtained from the 
better controlled experiments recorded in the table 

When the rigidity w'as at its height from se\en to thirteen dajs after the injec- 
tion, the rats were anesthetized deeplj wutli ether and the amount of relaxation of 
the right hind leg was tested One rat of each pair w'as allowed to recover from 
the anesthetic and the other w'as killed Immediateh after the death of the latter, 
the amount of relaxation of its right leg W'as again tested Then the gastrocnemii 
of both hind legs were removed and fixed under a tension of 50 Gm in a 
diluted solution of formaldehyde U S P (1 10) After fixation the weight 
and length of the muscles and the length of an easilj identifiab'e bundle of parallel 
muscle fibers in each w'as determined, and histologic sections were prepared 
according to the methods described by Davenport, Ranson and Ste\ens' 

After recovery had occurred, the surviving members of the pairs w'ere treated 
111 a similar manner 

RESULTS 

All the rats developed typical local tetanus in the leg into wdnch 
injections vveie made and a contiactuie in the gasti ocnemitis ivhich 
failed to lelax completely undei deep ethei anesthesia Foi example, 
the pan listed last in the table was anesthetized thirteen days after the 
injection In both lats, when undei deep anesthesia, the light ankle 
could be flexed to a light angle One lat was killed, and aftei death 
the ankle could still be flexed onlj' to a i ight angle Sixty-two days latei 
(seventy-five days aftei the injection), the othei lat had fully lecoveied 
and was using the light leg as well as the left But when this lat was 
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placed under deep anesthesia, the ankle joint moved freely until it was 
almost completely flexed, then resistance was encounteied This per- 
sisted after the death of the animal and even after the section of the 
achilles tendon It was therefore due to changes in the ankle joint 

As shown m the table, the right gastrocnemii of the lats killed m 
from seven to thiiteen days after injection were consistently shorter 
than the left contiol muscles The average length of the seven left 
gastrocnemii was 27 8 mm and of the seven light gastrocnemii 24 2 mm , 
representing an average shortening of 3 6 mm On the othei hand, the 
rats killed from fifty-six to 110 days after the injection had right 
gastiocnemn of approximate!}' the same length as the left This shows 
that, with time and a return to noimal function, the shortened muscles 
returned again to approximately noimal length 

In the lats killed from seven to thirteen days aftei the injection, the 
individual muscle fibers selected for measurement were, on the average, 
3 mm shortei in the muscles on the injected side than m the control 

Mcasiu cincnts of the Gash ocncmins Aiusclc of the White Rat iit the Conti actui c 
of Local Tetanus and Aftci Rccovciy 
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muscles In the lats killed from fifty-six to 110 days after the injec- 
tion, the muscle fibers of the light gastiocnemn were, on the average, 
1 9 mm shoi tei than the same fibers in the control muscles of their 
left legs 

It is a little difficult to understand how, on recovery fiom contiacture, 
the muscles could have letuined so neaily to then normal length and still 
hare the indnidual muscle fibers showing an appreciable amount of 
shoitening It could be explained on the assumption that dm mg the 
three veeks oi more vhen the muscle was under continuous tension, 
before the tetanus subsided, the thin intramuscular fibrous septums 
became slight!} stretched 

hen the fi\e rats that lost then identification tags were paired with 
others of approMmatcIy the same weight the five pairs thus 

obtained gate essenfallt tlie same results as the seven included in the 
lable 
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It IS evident from these lesults that a muscle may lecovei from the 
myostatic contractuie due to tetanus toxin so that the limb of which it 
foims a pait can be used m a noimal mannei The length of the muscle 
also returns appi oximately to noimal, but some shoitening of the indi- 
vidual muscle fibers lemains 

The weight of the muscle was not alteied by tetanic contiacture in 
the animals killed from seven to thiiteen days aftei the injection But, 
in the animals that had recoAeied fiom the contiactuie, theie was some 
slight atioph}’- of the muscle on the side which lecened the injection 
This weighed, on the aveiage, 0 96 Gm , as compaied with 1 13 Gm for 
the contiol muscle 

Histologic sections of the muscles weie made and stained in the 
mannei desciibed b)'^ Da^enpolt, Ranson and Stevens, except that all 
the mateiial had been fixed in foimaIdeh 3 de The muscles that had been 
fixed at the height of contiactuie, fiom seven to thirteen dajs after the 
injection, showed the bluiring of cross striations desciibed by Daven- 
poit, Ranson and Stevens ^ The individual myofibiils weie moie evident 
than m normal muscle, but weie less tightly bound togethei and more 
tortuous (figs A and C) Iriegular patches of light staining, due to a 
decrease in the affinity of the anisotropic disks foi the vaiious dyes, also 
formed a conspicuous part of the pictuie Nuclear prohfeiation was 
less maiked than m the piepaiations described by Davenpoit, Ranson 
and Stevens, but a few tubes of sai colemma, filled with nuclei and repre- 
senting degenerating muscle fibeis, iieie seen In tiansveise sections 
vacuoles could be seen in a few of the muscle fibeis 

It IS evident that the contractures pioduced in this investigation were 
not of such high grade as those imestigated by Davenpoit, Ranson and 
Stevens The histologic changes weie not as advanced, and theie was 
less shoitening of the muscles Then lesults could not be duplicated in 
this investigation because the laigei doses of toxin that they employed 
would, aftei two oi thiee weeks, have caused the death of the animal, 
thus pi eventing the stud)" of lecoveiy Nevei theless, the histologic 
changes, as well as the shoitening, showed that the muscles weie in 
myostatic contractuie 

The muscles, which m from fifty-six to 110 days after the injection 
had recovered from the contiactuie and letuined to appi oximately noi- 
mal length, were of normal histologic appeal ance The cioss stiiations 
were regular and well defined (figs B and D) The myofibiils weie 
no longer abnormally prominent and the ii regular, patchy staining 
had disappeaied The nuclei weie noimal in number and airangement 
and the long masses of nuclei, lepresenting degeneiating fibers, were 
not seen It is not possible to say whether these muscle fibers had 
regenerated or been replaced by connectne tissue It was not possible 
to see that there was any increase in connective tissue, and if any inciease 
had occurred, it must have been slight 




A a longitudinal section of the gastrocnemius muscle m mjostatic contracture 
caused b\ tetanus tovm, X 570 B, a longitudinal section of the gastrocnemius 
muscle after rccoterj from mjostatic contracture, X 570 C, a longitudinal 
section of the gastrocnemius muscle in mjostatic contracture caused bj tetanus 
to\m X dOO A, a longitudinal section of the gastrocnemius muscle after recoverj' 
from mjostatic contracture, X 400 
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CONCLUSION AND SUMMARY 

The gastrocnemius muscle of the white lat, which has been set at a 
shoitened length in the mj-ostatic contiacture of local tetanus, may after 
from eight to twelve weeks recovei appi oximately its noiinal length 
and be used again normally in locomotion The muscle acquires again 
a normal histologic appearance The muscle fibers show regulai and 
well defined cross striations and nuclei of the noimal number and dis- 
tribution Theie is no obvious inciease in connective tissue 


A MORPHOLOGIC STUDY OF REGENERATION OF THE 
LIVER AFTER PARTIAL REMOVAL* 

FREDERICK C FISHBACK, MD 
Fellow 111 Surgery, The Mavo Foundation 

ROCHESTFR, MINN 

The leal meaning of “legeneiation” is restoration of tissue oi of a 
part of an oigan at the site of its lemoval, and the term implies com- 
pensation, either stiuctuial, as of a pait, oi physiologic, as of a function 
In the restoiation of hepatic tissue after partial hepatectomy, the 
leplacement does not occtii at the stump fiom which the lohes were 
removed, but within the lemammg lobes, so that restoiation oi 
“restitution” might describe the piocess moie accuratel)'^ This piocess, 
however, has been known as “regeneiation” in the medical hteiatuie, 
and so it would be confusing to ofifei a diffeient title 

The idea of legeneration of the livei comes down fiom antiquity, 
first levealmg itself m the myth concerning Piometheus, whose liver was 
gnawed on daily by the toimenting vultuie at the behest of Jove The 
first scientific obseiveis to suggest the possibility of regeneiation of 
the liver were Cruveilhiei ^ and Andial" Since then, this conception 
has been widel} accepted but with consideiable diveigence of opinion 
as to the manner and the extent of the piocess Albers ® and Weismann ^ 
weie unconvinced of any legenerative capacity, and Aschoff ’’’ stated that 
the reformation of any organ was never marked, least of all that of a 
glandulai organ 

The literatuie on the legeneiation of the livei is exceedingly com- 
piehensive, suiveying the piocess thoroughly fiom the aspects of both 
clinical and experimental pathology The following men have con- 
tributed relatnHy complete leviews of it von Podwyssozki,® von 

•' Submitted for publication, Feb 12, 1929 

'■ From the Division of Experimental Surgery and Pathology, The Mayo 
Foundation 

1 Cruveilhier, J , quoted by Milne, L S The Histology of Liver Tissue 
Regeneration, J Path & Bact 13 127, 1909 

2 Andral, quoted by Melchior, Eduard Em Beitrage zur alkohlischen hyper- 
trophischen Cirrhose (Hanot-Gilbert) mit besonderer Beriicksichtigung der Regen- 
erationsvorgange des Leberparenchyms, Beitr z path Anat u z allg Path 42 
479, 1907 

3 Albers, quoted by Melchior (footnote 2) 

4 Weismann, A, quoted by Milne (footnote 1) 

5 Aschoff, L Regeneration und H>pertrophie, Ergebn d alle Path u 
path Anat 5 22, 1898 

6 Von Podwyssozki, W, Jr Expenmentelle Untersuchungen uber die 
Regeneration der Drusengewebe Beitr 7 path Anat u z allg Path 1 259 1886 
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Meister," Meder,® Baibacci,® MacCallum/® Melchior/^ Muii/“ Milne/® 
Hess/^ Herxheimei and Gailach®° and Schultz, Hall and Baker 

CLINICAL PATHOLOGY 

Regeneration of the livei has been studied whenevei any lapid, wide- 
spiead destructive lesion of this oigan has occuried The favored 
lesions ha\e been acute and subacute yellow atiophy because of the 
speed and Mgor with which in these conditions destiuction of hepatic 
cells takes place 

Maichand was the fiist accuiatel}’’ to desciibe acute }ellow atioph}'' 
and the subsequent regeneiation from the injured hepatic cells These, 
he said, ga^e use to new cells The appaient piohfeiation of the ends 
of small bile ducts vas due to either degeneration or legeneiation and 
1 earrangement of the injuied parenchymal cells He stated definitely 
that the bile ducts did not prolifeiate, and did not foim new hepatic cells 
His desciiption of acute 3'ellow atrophy, howevei, lemains as authorita- 
tne as vhen he wiote it 

Meder,^ confix ming Maichand’s woik, pointed out that the exidence 
of piohfeiation of the bile ducts was most maiked when the destiuction 

7 Von j\Ieister, Valerian Recreation cles Lebergew ebes nacli Abtragung 
ganzer Leberlappen, Beitr z path Anat u z allg Path 15 1, 1894 

8 ^leder, E Ueber acute Leberatrophie mit besonderer Berucksichtigung 
der dabei beobachteten Regenerationserscheinungen, Beitr z path Anat u z 
allg Path 17 143, 1895 

9 Barbacci, O Ueber Ausgang der acuten Leberatrophie in multiple, knotige 
Hxperplasie, Beitr z path Anat u z allg Path 30 49, 1901 

10 MacCallum W G Regenerative Changes in the Lner After Acute 
Yellow Atroph}, Johns Hopkins Hosp Rep 10 375, 1902, Regeneratne Changes 
in Cirrhosis of the Liver, J A Jil A 43 649 (Sept 3) 1904 

11 iMelchior, Eduard Em Beitrage zur alkohohschen hjpertrophischen Cir- 
rhose (Hanot-Gilbert) mit besonderer Berucksichtigung der Regenerationsvor- 
gange des Leberparenchx^ms, Beitr z path Anat u z allg Path 42 479, 1907 

12 Muir, Robert On Proliferation of the Cells of the Liver, J Path & Bact 

12 287, 1908 

13 idilne, L S The Histologj of Liver Tissue Regeneration, J Path &. Bact 

13 127, 1909 

14 Hess, Otto Ueber die bei akuten gelben Leberatrophie auftretenden 
Regenerationsprozesse, Beitr z path Anat u z allg Path 56 22, 1914 

15 Herxheimer, Gotthold, and Garlach, Werner Ueber Leberatrophie und ihr 
Verhaltnis zu S}'phihs und Salvarsan, zugleich em Beitrag zur Frage der Leber- 
zellregeneration, Beitr z path Anat u z allg Path 68 93, 1921 

16 Schultz, E AV , Hall, E M , and Baker, H V Repair of the Liver 
Following the Injection of Chloroform into the Portal Vein, J M Research 44 
207, 1923 

17 Alarchand, F Ueber Ausgang der acuten Leberatrophie m multiple 
knotige Hjperplasie, Beitr z path Anat u z allg Path 17 206, 1895 



957 


FISHBACK — REGENERATION OF LIVER 

of the hepatic cells was most seveie The budding at the end of the bile 
ducts Avas true piolifeiation, and not degeneiation of hepatic cells, as 
Maichand had believed In one of his five cases, Meder found mitotic 
figuies in the buds of the bile duct continuous with new hepatic cells 
He concluded that when the destiuction of the tissue of the hvei had 
been seveie, the bile ducts paiticipated in the foimation of new hepatic 
cells 

Ribbeit^® agieed with Maichand that the bile ducts did not 
pi ohf elate or form new hepatic cells, and that the legeneiation was 
fiom remaining cell stiands Caiiaro^*’ believed that there was 
piolifeiation of the bile ducts, but that these duct beds neiei became 
hepatic cells Stroebe maintained that if a sufficient amount of hepatic 
tissue weie destioyed, the inteilobulai bile ducts would spiout and foini 
new hepatic cells Baibacci® agieed with Stioebe, believing that if 
injuied hepatic cells lemamed, they divided, but that otheiwise the 
embiyonic manner of legeneration pi evaded, namely, that the intei- 
lobulai epithelium of the bile duct pioliferated and foimed new hepatic 
cells 

MacCallum“ (1902) found mitotic figuies in the tips of pi ohf elat- 
ing bile ducts The piesence of bile in the diainage capillaiies indicated 
functional activity of the new hepatic cells He noted the distortion of 
the new lobules And finally, if all the paienchymal cells weie destioyed, 
the bile duct cells would multiply and diffeientiate, adopting the chaiac- 
teristics of hepatic cells On the othei hand, if any of the hepatic cells 
remained, they gave rise to new hepatic cells and the bile ducts took little 
or no part in the process 

Milne offered another intei pretation of the bile duct buds They 
Avere the haidy, persistent inteilobulai canaliculi which became embedded 
in the new connective tissue, and seiA'^ed to connect the lemaining or 
regenerating hepatic cells with laigei bile ducts Rarely, these ducts 
might shoAv a meager, local prolifeiation along then couise, but new 
hepatic cells did not aiise fiom them Hepatic tissue Avas lestoied by 
direct division of the remaining hepatic cells 

Latei, Hess^* reviewed this aspect of legeneiation in acute yelloAV 
atrophy and agreed with MacCallum, except that he believed the 
epithelium of the bile duct and injured hepatic cells was equivalent for 
pui poses of legeneiation More recently, Herxheimer and Garlach 
have shown this with fine seiial sections 


18 Ribbert, quoted by Hess (footnote 14) and by MacCallum (footnote 10) 

19 Carraro, quoted by Hess (footnote 14) 

20 Stroebe, H Zur Kenntms der sogenannten acuten Leberatropliie, ihrer 
Histogenese und Aetiologie mit besonderer Berucksichtigung der Spatstadien 
Beitr z path Anat u z allg Path 21 379, 1897 
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In the diffeient types of atrophy of the liver theie aie man} hypei- 
plastic nodules which lepiesent vaiying degiees of regeneiation, depen- 
dent on the duiation of the atiophy M’Donald and Milne maintained 
that the hypei plastic, nodulai foci arose only from the uninjured hepatic 
cells and not fiom the bile ducts Millei and Rutherfoid-- lepoited 
sixteen cases of atiophy of the livei in which the budding at the ends of 
the bile duct, with enlargement of nuclei and fiequent mitosis, was the 
first evidence of regeneiation 

Hess observed new hepatic cells legeneiatmg fiom the 
epithelium of the bile duct in three cases of luptuie of the Iner, and 
contrasted it with the embiyonic piocess He did not see any mitotic 
figuies, but his cases weie of seveial days’ duiation Mun desciibed 
thiee similai cases, which showed ductlike stiuctuies glowing fiom the 
ends of tiabeculae He believed this prolifeiation to be an attempt of 
the hepatic cells to lepaii a breach in the continuity of the duct system 

Regeneiation of the Inei has been obsened in ciiihosis and caici- 
noma of the livei -■* The question of caicinoma arising from the Inpei- 
plastic nodules in cases of cirrhosis has long lieen discussed Many 
primary hepatic neoplasms are associated with cirihosis 

MacCallum (1904) noted the similaiity of legeneiation m cii- 
rhosis and subacute yellow atiophy The lemaming hepatic cells divided 
by mitosis and the bile ducts penetrated the scai tissue, sending forth buds, 
which became hepatic cells The epithelium of the bile duct was moie 
resistant than the hepatic cell, but both types of cells participated equally 
in regeneiation 

So-called compensatoiy legeneiation of the hvei has also been noted 
in suppurative hydatid cysts, echinococcus cysts, syphilitic obhteiation of 
vessels to one lobe and in chionic A^enous congestions^ 

Mention should be made of the opinions on division of hepatic cells 
Piior to the lecogmtion of kaiyokinesis, these cells weie supposed to 
divide by amitotic, oi diiect, division Tillmanns obserAed mitotic 
figures in hepatic cells near scais, inteipretmg them as evidence of 

21 M’Donald, Stuart, and IMilne, L S Subacute Liver Atrophy, J Path &. 
Pact 13 161, 1909 

22 Miller, James, and Rutherford, Andrew Liver Atrophy, Quart J Med 
17 81, 1923 

23 Hess, Karl Beitrag zur Lehre von den traumatischen Leherrupturen, 
Virchows Arch f path Anat 121 154, 1890 

24 Milne, L S Primary Epithelial Tumour GroAvth in the Liver, J Path &, 
Pact 13 348, 1909 

25 MacCallum, W G Textbook of Pathology, Philadelphia, W P Saunders 
Company, 1917, p 305 

26 Tillmanns, H Experimentelle und anatomische Untersuchungen uber 
Wunden der Leber und Niere Em Beitrag zur Lehre A'on der antiseptischen 
Wundheilung, VirchoAvs Arch f path Anat 78 437, 1879 
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regeneration Zieglei and Obolonsky -■ noted mitosis aftei phosphorus 
poisoning Bizzozero and Vassale obseived mitotic figures m the 
livers of animals, and regarded them as evidence of physiologic 
1 eplacement 

Balhiani and Henneguy described amitotic and mitotic division of 
cells in the same specimen Adlei noted both amitosis and mitosis in 
cases of phosphorus poisoning and eclampsia Von Podw>ssozki ® and 
Ponfick^i desciibed mitosis m regenerating livei Milne and Millei 
and Rutheiford^- believed that the division was chiefly by amitosis 
Whipple and Speriy found mitotic figures after prolonged chlorofoim 
anesthesia, usually most numeious on the second day Schultz, Hall 
and Baker observed only a few mitotic figuies, but believed this to be 
the prevalent mode of division because of lack of evidence of diiect 
division Maximow®^ found hepatic cells di\iding by mitosis under 
conditions of tissue cultuie 

EXPERIMENTAL PATHOLOGY 

Experiments in this field wei e first conducted m Italy Colucci 
1113 uied the continuity of the liver in guinea-pigs and noted new hepatic 
cells, which he believed arose fiom leukocytes by nucleai division 
Corona®’’ and Tizzoni obseived the proliferation of hepatic cells and 
belie\ed it due to direct mechanical action causing division of the cells 
Giiffini®^ noted the transfoimation of colds of epithelial cells into small 
hepatic cells to foim a new trabecular system The epithelium to which 

27 Ziegler, E , and Obolonsky, N Expernnentelle Untersucliungen iiber die 
Wirkung des Arseniks und des Phosphors auf die Leber und die Nieren, Beitr z 
path Anat u Physiol 2 291, 1888 

28 Bizzozero, G , and Vassale, G Ueber die Er/engung und die physiologische 
Regeneration der Drusenzellen bei den Saugethieren, Virchows Arch f path Anat 
110 155, 1887 

29 Balbiani and Henneguy, quoted by Milne (footnote 13) 

30 Adler, L Ueber helle Zellen in der menschlichen Leber, Beitr z path 
Anat u z allg Path 35 127 1904 

31 Ponfick, E Experimentelle Beitrage zur Pathologie der Leber, Virchows 
Arch f path Anat , 1855, vol 138, suppl , p 81 

32 Whipple, G H , and Sperry, J A Chloroform poisoning Liver Necrosis 
and Repair, Bull Johns Hopkins Hosp 20 278, 1909 

33 Maximow, A A Some Applications of the Method of Tissue Culture to 

the Solution of Pathological Problems Mayo Foundation Lectures (unpublished 
data) 

34 Colucci, V , quoted bj”^ von Podwyssozki, Jr (footnote 6) 

35 Corona, quoted by rmn Podwyssozki, Jr (footnote 6) 

36 Tizzoni, quoted bv von Podwyssozki, Jr (footnote 6) 

37 Griffini, quoted by von Podwyssozki, Jr (footnote 6) and Melchior (foot- 

tlOTP III '' 



960 


ARCHIVES OF PATHOLOGY 


he referred was pi obably that lining bile ducts Canalis removed small 
blocks from the livers of dogs and guinea-pigs, and saw the prolifera- 
tion of hepatic cells and a new formation of bile ducts, which, however, 
he did not believe aiose fioin the bile ducts He did not observe the 
transition of bile ducts to hepatic cells, as Griffini had suggested 

Von Podwyssozki ® removed small wedges from the livers of rats, 
cats, guinea-pigs and rabbits His work was the first carried on in 
accord with modem standards Evidence of regeneiation in adjacent 
hepatic cells appealed within twenty-four hours In lats, mitotic figures 
appeared neai the wound within two and a half days Bile ducts began 
to spiout into the scar tissue b)’^ the fouith day, and by the tenth had 
become hepatic cells Regeneration was predominantly from the bile 
ducts m guinea-pigs and labbits, and fiom the hepatic cells in cats and 
rats Pi us confirmed these i esults the following year 

Ponfick iemo\ed the liver paitially fiom labbits and dogs, remov- 
ing three or even foui of the major lobes, an equivalent of 75 pei cent 
A thiee-fold inciease of hepatic tissue occuiied, which he attiibuted to 
functional stimulation aiising from physiologic lack The newly formed 
tissue functioned normally because it arose fiom an entirely normal 
substiatum, in contiast with the seal red soil m which hepatic cells arose 
after cirrhosis After congestion, extieme hypeitioph} occuired which 
reached the optimum within a few weeks The new hepatic cells were 
swollen and wei e more voluminous with pale, bi ight cytoplasm, and their 
nuclei were somewhat laiger than noimal Mitosis occurred by the 
second da)'’ Nuclear division fiequently pieceded that of the cytoplasm, 
which lagged behind a definite interval The regeneiating field was not 
uniform, being speckled with pans of new cells, which had blossomed 
forth as a stately procession of crops Eventualljq these new cells 
became so numeious that they foimed islands, penetiatmg the oiiginal 
tissue 111 an haimonious though despotic sequence The vascular 
system regenerated rapidly, but the ladial arrangement of blood vessels 
was supplanted by one of the cavernous type 

The epithelium of the coaiser bile passages piolifeiated, producing 
an unevenness, not unlike the ruffles of a collai , by the third day Mitosis 
was noted in this prolifeiatmg epithelium, which was confined to the 
outlines of the oiiginal system Ponfick did not obseive growth by 
sprouts or ofif-shoots of the epithelium of the bile duct The capillaiies 
of the bile ducts legeneiated less quickly than the hepatic cells The 
narrow, uneven appearance of capillaiies of the bile duct in the centers 

38 Canalis, quoted b}" Hess (footnote 14) and by ]\Ielchior (footnote 11) 

39 Prus, quoted by Hess (footnote 14) 

40 Ponfick, E Ueber Leberestirpation, Jabresb d schles Gesellsch f vaterl 
Kult 67 75, 1889 , Ueber Leberresection und Leberrecreation, Verhandl d deutsch 
Gesellsch f Chir 19 28, 1890 , also footnote 31 
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of islands of regenerated glandular tissue he attributed to an oveipio- 
duction of new gland cells or then too hasty connection with the old duct 
system The ground plan remained unchanged, since regeneration 
occuired thiough interposition The hypertrophy was built on the 
framework and foundation of old lobules and tiabeculae The lobules 
lost their formei legulaiity and inci eased in all dimensions Giowth 
was slow at fiist for two days and then was accelerated, lasting thiee oi 
four weeks About the ciicumfeience of old lobules and centeiing 
always on blanches of the hepatic veins weie groups of new cells or 
excrescences which gave the lobule a cloverlike or heaithke shape 

Von Meister corioboiated Ponfick’s obseivations He asserted that 
although 75 per cent of the liver was removed, there would be restoration 
up to 80 per cent of the original weight, at least in lats, labbits and dogs 
Mann and Magath also noted this in dogs The process lequiied from 
forty-five to sixty days and was moie rapid in young, strong animals 
Von Meistei regarded it as compensatoiy hypeitiophy of old lobules 
fiom hypeiplasia of then cellular elements Growth was subsequent to 
pressure outwaid of the inci eased niimbei of cells The old cells made 
way for the new and the lobules enlarged to two, three or even four 
times then formei size Piolifeiation, as indicated by mitosis, began on 
the second day in the peripheral zones Cells neai the centeis of the 
lobules remained in a latent stage due to piessuie from the strong 
growth at the penpheiy The bile ducts and blood vessels did not take 
any special part in the piocess but weie earned along by the h37per- 
tiophy The lemainmg lobes weie individual organs, each having the 
power of hyper tiophy in case the other was extirpated 

Flock arrived at similar conclusions Regeneration appeared first 
at the periphery of the lobules and the piocess was completed in forty- 
four days The lobular hypertrophy was compensatoiy and dependent 
on the proliferation and hypertrophy of peripheral cells Bile ducts and 
blood vessels played a secondary part, simply following in the footsteps 
of the regenerating hepatic cells 

Mali'*'’ pointed out that the so-called hypertrophied lobules were m 
reality new compound lobules The old lobules sprouted and gave rise 
to new lobules of normal size The apparent hypertrophy lay rn the 
failure to recognize the newly formed compound lobules which had 
arisen from the periphery of the old ones He observed that regenera- 
tion occuired chiefly at the periphery, but that this zone corresponded 

41 Mann, F C , and Magath, T B The Production of Chronic Liver Insuf- 
ficiency, Am J Physiol 59 485, 1922 

42 Flock, quoted by Herxheimer and Garlach (footnote 15) and by Melchior 
(footnote 11) 

^ 9 ?“ mi’’ ^ ^ Structural Unit of the Liver, Am J Anat 

5 iiJ 190o 
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to the center of the portal unit Mitosis was laie and binucleate cells 
common In the lueis of human beings which showed i egeneration, 
mitotic figures were found in the region of the terminal bile ducts 
Schaper and Cohen believed that when regeneiation foimed typical 
lobules, the giowth had taken place within the moie minute bile ducts 
Janson ligated the hepatic arteiy to various lobes of the liver in 
labbits and found i egeneration of those lobes with proliferation of the 
bile ducts within These he called “pseudo bile ducts” and legarded 
them as atrophic cells of the hvei He believed that in the case of 
extreme i egeneration, the bile ducts might give use to hepatic cells, but 
he did not note such a phenomenon 

Rous and Lanmoie^® ligated blanches of the poital vein to ceitain 
lobes in rabbits and dogs and found atiophy of those lobes with hyper- 
trophy of the others the poital ai dilation of which was uninjuied The 
atrophy was simple, that is, theie was no degeneiation or increase of 
connective tissue Also, the atiophy was conditional, since it did not 
progress when hypertiophy was checked in the other lobes by ligation of 
their diainage bile ducts 

De Bar},^' woiking on dogs, excised poitions of tbe hvei and noted 
the metamorphosis of the tiabeculae of the cells occuiring m small, daik, 
ductlike structuies Porcile injected turpentine into the liveis of 
labbits and noted a piolifeiation of the bile ducts and a maiked similarity 
of the new cells of the bile duct to the cells of the liver Hayami 
injected a 10 pei cent solution of aleuronat in an emulsion of 6 pei cent 
sodium chloiide and found evidence of legeneiation in foui days The 
legeneiatmg hepatic cells he legarded as aiismg from sprouts from the 
bile ducts 

Milne tiled, among seveial methods, a method of paitial hepa- 
tectomy which consisted in the ligation of branches of the poital vein 
and hepatic arter} passing to ceitain lobes, waiting three weeks for 
atiophy and fibiosis, and then lemoving the shrunken, fibiotic lobes 
with less danger of hemorihage Regeneiation began on the third day 

44 Schaper and Cohen, quoted by Hess (footnote 14) and by Itlilnc (foot- 
note 13) 

45 Janson, Carl Ueber Leberveranderungen nacb Unterbnidung der Artena 
hepatica, Beitr z path Anat u z allg Path 17 505, 1895 

46 Rous, Pejdon, and Larimore, Louise D Relation of the Portal Blood to 
Liver Maintenance, a Demonstration of Liver Atrophy Condition on Compensa- 
tion, J Exper Med 31 609, 1920 

47 De Bary, quoted by Hess (footnote 14) and by Milne (footnote 13) 

48 Porcile, Vittorio Untersuchungen uber die Herkunft der Plasmazellen 
in der Leber, Beitr z path Anat u z allg Path 36 375, 1904 

49 Haj^ami, T Ueber Aleuronathepatitis, Beitr z path Anat u z allg 
Path 39 281, 1906 
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in the penpheial zone, where the cells weie pale and binucleai and con- 
tained abnormally blight nuclei The noimal tiabeculae weie converted 
into masses of hepatic cells foui oi moie deep Mitosis was rare, and 
there was ample evidence of direct division of cells The lobules became 
enlaiged and ii regular in outline He admitted that occasionally along 
the couise of bile ducts theie might be some local piohferation but denied 
budding 01 spi outing at then tips Fiom seiial sections, he concluded 
that these weie peisistent lemains of the finei l^ile canahcuh The liver 
was capable of extieme legeneiation piovided sufficient reduction m 
paiench3aua had occurred Regeneiation was chiefly compensatoiy and 
was the result of piohfeiation of hepatic cells and not of any tiansition 
111 cell type 

Whipple and Speiry pioduced vaivmg degrees of cential neciosis 
by piolonged chloroform anesthesia m dogs The neciosis was cential 
even after an Eck fistula or a ligation of liianches of the hepatic aiteiy 
had been peifoimed The hvei showed complete legeneiation within 
two 01 thiee weeks without scan mg oi cinhosis Neciotic debus was 
carried off by wandeiing cells, while the hepatic cells multiplied so 
lapidly by mitosis that legeneiation was usually completed by the 
eleventh day and always within thiee weeks Bile ducts did not take 
part in the legeneiative piocess If, howevei, a wedge was removed 
fiom the suiface of the hvei when the chloiofoim was administeied, the 
ducts 111 the adjacent aieas would send foith buds and spiouts 

Schultz, Hall and Bakei confiimed these lesults They produced 
penpheial necrosis by injecting chloiofoim into the poital veins of dogs 
They found fiist lapid mobilization of maciophages, which lemoved the 
debris, shoitly followed by early miasion of fibroblasts and vascular 
buds Infection stimulated the formation of fibious tissue leading to 
definite ciirhosis Without infection, lepaii took place without the 
inteiference of connective tissue Regeneiation lesulted fiom prohf ela- 
tion of hepatic cells and also fiom the newly foimed epithelium of the 
bile ducts Hepatic cells divided by mitosis Piesumptive evidence of 
diiect division of cells was lacking, namely nucleai fission, and hence, 
although it was hard to find mitotic figures, mitosis was legaided as the 
usual method of cell division The authors attached significance to the 
tiansitional type of cell connecting the piohfeiating bile ducts with 
newly formed hepatic cells Mitotic figines were found at the tips of 
these spiouts Although the tiansitional cell might have been a cell 
eithei of the hvei oi of the bile duct, they mteipieted it as legeneiating 
fiom the epithelium of the bile duct since such cells aie a less highly 
diffeientiated type than the hepatic cell The unmjmed hepatic cells 
weie hypeiti opined and multmucleai and were laden with glycogen 
Caibon tetiachloride injected into the poital vein was tiled with the 
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production of maiked central necrosis The cirrhosis following the 
oral administiation of caibon tetrachloi ide was described by Lamson 
and his co-workers 

Opie and Alford showed that in dogs a diet rich in fat increased 
the susceptibility of the livei to neciosis following the administration 
of chloroform, and that a diet iich in carbohydiate had a distinctly pro- 
tective action They also noted the inci eased toxicity of phosphorus in 
animals on a diet of meat as contrasted with animals on a diet of either 
carbohydrate or fat 

Davis and Whipple produced cential neciosis m the livers of dogs 
by giving chloiofoim either as an anesthetic or subcutaneously, and 
found that legeneration occurred most rapidly on a diet iich m caibohy- 
drate or an ordinal y diet of mixed foods Regeneration was as lapid on 
a diet of fat as during fasting Later it was shown that a diet wholly 
of meat was the equal of a diet rich m caibohydrate m hastening legen- 
eiation After a diet rich in caibohydrate or in protein, in the older of 
lespective effiaency for regeneiation came a standard diet, then a diet 
rich in fat and finally fasting Moise and Smith verified this woik and 
investigated the toxicity of chloroform and the degiee of neciosis with 
vaiied diets They found chloroform most toxic to an animal on a diet 
iich 111 fat, and relatively less so to an animal on a standaid diet, a diet 
iich 111 caibohydrate or a diet iich in piotein, in the order named 
Repair consisted in the mobilization of leukocytes and the clearing away 
of debris, accompanied by active legeneration of the cells of the livei, 
which divided by mitosis 

Bell described legeneiation in the hveis of dogs when atrophy had 
first been pioduced by ligation of the common bile duct, and subsequently 
had been counteracted b}^ relief of the obstiuction by cholecystogas- 

50 Lamson, P D , Gardiner, G H , Gustafson, R K , Maire, E D , McLean, 
A J , and Wells, H S Pharmacology and Toxicologj of Carbon Tetrachloride, 
J Pharmacol & Exper Therap 22 215, 1923 , Lamson, P D , and Wing, 
Raymond Earlj' Cirrhosis of the Liver, Produced m Dogs by Carbon Tetra- 
chloride, J Pharmacol & Exper Therap 29 191, 1926 

51 Opie, E L , and Alford, L B The Influence of Diet on Hepatic Necrosis 
and the Toxicity of Chloroform, J A M A 62 895 (March 21) 1914, Influence 
of Diet on the Toxicity of Substances Which Produce Lesions of the Liver or 
the Kidney, JAMA 63 136 (July 11) 1914 

52 Davis, N C , and Whipple, G H Liver Regeneration Following Chloro- 
form Injury as Influenced by Various Diets, Arch Int Med 23 711 (June) 1919, 
Liver Regeneration Following Chloroform Injury as Influenced by the Feeding 
of Casein or Gelatin, Arch Int Med 27 679 (June) 1921 

53 Moise, T S , and Smith, A H Diet and Tissue Growth The Regen- 
eration of Liver Tissue on Various Adequate Diets, J Exper Med 4.0 13, 1924 

54 Bell, L P The Preoperative Preparation and Surgical Treatment of 
Carcinoma of the Pancreas with Common Duct Obstruction, California & West 
Med 25 503, 1926 
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trostomy He found the degree of destruction of parenchymal cells 
and the extent of proliferation of connective tissue loughly propor- 
tional to the duration of obstiuction of the common duct The inter- 
lobular capillaries of the bile ducts were stimulated to growth by the 
dammed-up bile and the inci eased mtiabiliary pressure With the relief 
of obstruction, new hepatic cells aiose from the undifferentiated bile 
capillaries and pushed out radially fiom the peiibiliary spaces to form 
trabeculae with the uninjured hepatic cells Within two months, the 
parenchyma of the liver was again noimal except foi a slight excess of 
capillaries in the bile ducts 

METHODS or EXPERIMENTATION 

Dogs M ere chosen for this work because they tolerated the operation w ell and 
because an anatomic conformation of the lobes of the dog’s liver made removal 
relatively simple The animals were kept fasting for twenty-four hours before 
operation, but water was not withheld The abdomen was shaved , the skin was 
cleansed ivith benzine and ivith two coats of 2 per cent iodine m ether All 
operating w'as done under general anesthesia 

Opeiative Pioccdnic — The operator stood on the right Through a median 
line incision from the tip of the xiphoid to just below the umbilicus, a self-retain- 
ing retractor was inserted The left lateral lobe w'as delivered, and the left 
coronary ligament severed as the assistant retracted the costal margin The 
assistant grasped the pylorus and duodenum in a moist tow'el w'lth the left hand 
and exerted gentle even traction dowmward and to the left The other lobes w'cre 
separated from the fragile folds of the peritoneum 

The lobes to be removed were lifted in the left hand and clamped across the 
pedicle as close to the portal vein as possible A second clamp (Fenger 1 7-inch 
[17 78 cm] curved hemostat) w'as applied just above the first clamp, being 
inserted from the opposite side The cystic duct was held in a mosquito clamp 
to prevent spilling bile The abdominal cavity was packed off with gauze The 
lobes were grasped firmly to prevent oozing and were severed close to the upper 
clamp W'lth a scalpel The pedicle was doubly ligated with linen tape and linen 
thread doubled The lower clamp was released as the first ligature was applied 
The upper clamp remained m place until the abdomen was sponged free of clot, 
to guard against slipping If the small papillary projection of the caudate lobe, 
lying behind the left central lobe, showed signs of impaired circulation (dis- 
coloration or tenseness), it was removed The peritoneum was dissected from its 
surface and two curved clamps were applied close to the portal vein The lobe 
W'as severed above the clamps and ligated as before All fragments of liver were 
carefully wiped from the pedicles The abdomen was closed in the routine man- 
ner the peritoneum with linen, the deep and superficial fascia with number 2 
iodized catgut, and the skin with linen The incision was covered w'lth a single 
thickness of gauze and painted with collodion 

Extirpation of two thirds of the liver gave the greatest impetus to regenera- 
tion McMaster and Rous° showed that the left lobes (left lateral and left 
central) and the gallbladder lobe (right central) together represented from 65 to 

55 kIcMaster, P D , and Rous, Peyton The Biliary Obstruction Required 
to Produce Jaundice, J Exper Med 33 731, 1921 



966 


ARCHIVES OF PATHOLOGY 


70 per cent of the a^erage dog’s luer These lobes and the papillary projection 
of the caudate lobe were the ones usually selected for remoyal 

The average weight of the liver was from 3 to 4 per cent of the bod\ weight 
with an average of 3 4 per cent In a series of 500 necropsies, Hardenbergh “ 
found the weight of the liver to be 4 per cent of the body weight The variation 
depends on the age, sex, size of the dog, the length of hair, the breed, general 
health and diet By exposing the intact liver below the costal margin at operation, 
a more accurate estimate of the normal weight could be made The lobes to be 
removed were contrasted carefully with the \vhole liver, the percentage relation- 
ship uas noted, and then the lobes removed were weighed Such estimates fell 
within from 3 to 4 per cent of body weight These weights were checked against 
the actual ^\elghts of the livers in the cases of death from hemorrhage after injury 
to the portal vein A constant relationship docs not exist among the various lobes 
of the liver In general the left lateral lobe was the largest and the right central 
next in size The other lobes varied e\en more in their relation to each other 
Mason and Davidson ''' showed that death from autolvtic peritonitis ensued 
after small pieces of liver had been left free in the abdomen Care must be taken 
to leave the abdomen clean of all pieces of liver When the papillarj projection 
of the caudate lobe was left wnth impeded circulation, the dogs died in like manner 
Necrops^ show'ed this lobe to be pale j'ellow, friable and conspieuoush marked 
Occasionalh, there w'as local necrosis and hepatitis 

An increased tendency to bleed w'as not observed after partial hepatectonn 
The blood clotted as rapidlj after excision of part of the liver as before Transient 
jaundice sometimes appeared shortly after operation, lasting from two to f^^e dass 
and then disappearing spontaneouslv Congestion sufficient to collapse the capil- 
laries of the bile ducts temporarilj maj have produced this And also tlie conges- 
tion may have affected the hepatic cells, thus hindering the removal of bile 
pigment from the blood 

The dogs were explored at varying intervals and specimens remosed from 
various parts of the remaining lobes The sections removed w'ere small wedges 
Hemorrhage w^as controlled w'lth figure-of-cight through-and-through sutures of 
hue catgut, which brought the edges together 

Further tissue w'as removed after regeneration had become marked, to secure 
specimens from the centers of lobes and also to subject the remaining portion 
to the stimulus for further grow'th The tecnnic emploj ed in remo^ mg more 
tissue W’as the same as that U'ed in removing single lobes from the normal 
animal 

The animals were killed under ether anesthesia bv bleeding from the femoral 
vessels The Iners were w'eighed and sections taken from both the surface and 
the interior of the lobes 

All sections w'ere fixed m Zenker s fluid and a diluted solution of fot maldebj’de, 
U S P (1 10) Zenker’s fluid gave better results The sections w'ere stained as 
a routine with iron hematoxylin and eosin The sections stained for glycogen 
w ere fixed in absolute alcohol and stained w'lth Best’s carmine Those w Inch w’ere 
stained for fat w’ere fixed m the solution of formaldehyde and stained w'lth 
scarlet red (Michaelis’) 

56 Hardenbergh Personal communication 

57 Mason E C, and Davidson, E C Study of Tissue Autoljsis m Vivo, 
Blood Changes Phjsical and Chemical, J Lab &. Clin Med 10 622, 1925 
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RESULTS 

The lestoiation of the hvei was completed in from six to eight weeks 
aftei partial hepatectomy and consisted in hypeitiophy of the lemaimng 
lobes This hypertiophy was downwaid and to the light, filling the 
light hypogastrium and piotiiidmg below the costal maigin The stom- 
ach usuiped the position of the ablated lobes, displacing the lemnant to 
the light At fit St, the suiface was glistening, moist and tense, indicative 
of the congestion within The edges were rounded, blunt and devoid of 
notches The surfaces became flattened, and weie yellowish blown 
instead of the noimal i eddish blown 

The lemammg lobes paiticipated m the hypeitiophy in proportion to 
then lelatne sizes Bv the end of two weeks the lemammg poition of 



Fig 1 — A regenerating liver (left), consisting of one lobe, contrasted with a 
normal liver (right), both dogs weighing the same (10 Kg ) 

the Inei approximated, m lioth weight and volume, four fifths of the 
oiigmal organ The hypeitiophy was more rapid when laige amounts 
of tissue weie lemoved The weight and volume, howevei, weie much 
the same at the end of eight weeks whethei much oi little had been extir- 
pated (figs 1, 2 and 3) 

Aftei the liver had been paied down to one lobe by repeated 
hepatectomy, technical difficulties, concerned with hemostasis alone pie- 
vented indefinite continuation of the process This legeneiatne capacity 
seemed infinite, since the hvei tended to regain its noimal weight and 
volume aftei each partial hepatectomy (figs 4, 5 and 6) 

The Inei was extremely congested for from thiee to five days aftei 
opeiation The sinusoids were engoiged with an excessive blood flow, 
the equnalent of the supply to the intact livei This congestion tended 
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to collapse the teiminal bile ducts and may account for the transient 
jaundice, which disappeaied with subsidence of the congestion 

The hepatic cells were swollen, and their pallid cytoplasm was laden 
with vacuoles The nuclei were hypeiti opine and filled with increased 
amounts of chiomatin Mitosis in the prophase was noted on the second 



Fig 3 — A regenerating liver (center) consisting of right lateral and caudate 
lobes contrasted with a normal liver (right), and normal right lateral and caudate 
lobes (left), all from dogs ■weighing 10 Kg 

da}" The nucleai membiane and nucleolus weie fading, to be replaced 
by ebromatm mateiial aiianged in either a thiead or a series of fine dots, 
depicting the spireme in cross-section By the thud day, mitotic figures 
were seen throughout the lobules, but most fiequently in the peiipheral 



Fjg 4 —The rapidity and extent of the regeneration in from one to fourteen 
days IS shown 


Death. 



■ Remaining- portion of liver 0 First removal ® Second removal 


Fig S — The effect of two partial hepatectomies The impetus to regenerate 
after the second partial hepatectomy is as great as after the first The total 
amount of liver removed in several instances equals the original weight of the 
organ The weight of the regenerated liver at death frequently reached the 
original weight 


4001 



■ Remaining- portion of liver 
S Second removal 


Death 



0 First removal 
ffi Third removal 


Fig 6 The effect of three partial hepatectomies The tendency to regenerate 
was present after each partial hepatectomy 
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zones, wheie giowth was the most piohfic (fig 7) Although the figures 
weie never numerous, they were the most profuse fiom the fourth to the 
tenth day, and weie seen as late as the fouith week 

Many^ binucleai cells weie seen at this stage of the process Cells 
undei going nucleai fission were not observed The nuclei divided 
lapidly, accompanied by the cells, some early and some later, m definite 
crops, which accounted foi the abundance of bmuclear cells shortly aftei 
legeneiation began Regeneiation was so hasty'^ that the dogs were 
exploied oi killed within the first two weeks in order that the lestoiative 
piocess might be obseived at its peak Although the liver reached its 
optimal weight and volume in two weeks, the histologic pictuie did not 
become noimal until from six to eight weeks had passed 





Tig 7 — A. section of liver showing hepatic cells in mitosis, six chis after tne 
partial removal of the liver X 1,450 

Marked piolifeiation of cells occuiied on the fifth and sixth days 
from the biliary^ channels in the intei lobular aieas These budding areas 
increased rapidly in size and soon an entiie section of the regenerating 
h\ er w as literally studded wnth these cy'togenic zones, wdiich persisted as 
late as the sixth week (fig 8) At the ends of these budding bile ducts 
appealed new^ hepatic cells chaiactenzed by laige and often double 
nuclei and by Aoluminous and moie brightly staining cytoplasm The 
tiansition from the mtei lobular bile ducts with their basophilic, flattened 
cells, out thiough the prolifeiative buds into regions of neivty formed 
bepatic cells ivas extiemeh gradual The hepatic cells adjacent to these 
buds stained moie basically than normally’’ Just bey’ond these transitional 
cells, howevei, and continuous ivith them, Aveie ty’pical hepatic cells with 
pale pink cytoplasm 
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The cells of the prohfeiating duct buds lacked the deep, basic stain- 
ing quality associated with the epithelium of normal ducts From the 
typical flattened cell of the bile ducts, with its large, dark, oval nucleus, 
all gradations were seen to the pale, cuboidal hepatic cell with its lound 
nucleus The transition from one type of cell to the other was so 
gradual that demarcation was not seen Mitotic figures were not found 
m the buds flora the ducts, although other obseiveis reported having 

seen them 

On the basis of their staining reaction, then size and then nucleo- 
cytoplasmic ratio, one was impressed with their marked similarity to the 
adjacent hepatic cells So pronounced was this lesemblance that one 
must conclude that here were centers for the organization of new 



Fig 8 — Proliferating bile ducts m the midst of areas of new hepatic cells 
SIX days after partial hepatcctomy, X 150 


hepatic lobules with their tiabeculae and i elated canalicuh Conclusive 
proof was, of couise, not available within the limitations imposed on 
any study of fixed sections, and yet the definite budding of the bile 
ducts, the close similarity of the prolifeiated cells to those not only of 
biliaiy epithelium but of hepatic parenchyma as well, seemed to warrant 
the conclusion that the new hepatic lobules aiose, in part, at least, fiom 
the inteilobulai bile ducts 

The pictuie was analogous to that seen in the embryonic liver m 
which the fetal bile ducts bianch dichotomously, sending forth buds to 
form the paienchymal cells The multitudinous transitional cells so 

58 Bloom William The Embrj ogenesis of Human Bile Capillaries and 
Ducts, Am J Anat 36 451 1926 
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closely associated with the proliferating bile ducts seemed to indicate 
another source fiom which legeneiating hepatic cells may aiise The 
pi ohf elating ducts appealed as clubs and shafts of deeply staining cells 
with the lumina visible only heie and theie Fiequent examples, how- 
evei, were found of ducts that weie sectioned tiansveisely 

The transitional zones and the proliferating buds faded fiom the 
thud week on Newly foimed bile ducts became well defined, and 
hepatic cells assumed their t)'pical appeal ance 

Lobules did not exceed then customaiy diametei (1 mm ) dining 
legeneiation Although difficult to measuie on account of then 
iiiegulaiity of outline, a laige senes of photomiciogiaphs (aftei fiom 
one day to 189 days) did not leveal any h)'pei trophy of the lobules 
The old lobules gave use to new lobules at then penpheiy bj budding 
as in the fetal liver The tiansitional cells, prolifeiating bile ducts and 
mitotic figures were found chiefly in the peripheral zones, where giowth 
was most active 

The paiticipation of the bile ducts in legeneiation maintained tbe 
noimal giound plan of the Iner If onl) the hepatic cells multiplied 
the lobules would have to hypeitiophy to accommodate them, but this 
did not seem to be the case Bile ducts piohfeiated and appealed to send 
foith shoots of tiansitional cells which blended with newl) foimed 
hepatic cells to pieseive the normal aichitectuie In spite of the iiiegu- 
larity of lobular outline, theie was sufficient similaiit} in contoui to 
enable one to lecogmze clearly that they maintained unifoimit} in size 
during and after legeneiation 

Mitosis of the hepatic cells, seen on the second da}, was the fiist 
eiidence of legeneiation Piolifeiation of the bile duct appealed on the 
sixth day and peisisted until the sixth week Aftei two months, a 
section of regenerated livei could not be distinguisbed fiom noimal Inei 
Rarely an interlobulai bile duct was seen which had piesened its 
piohferated lining The aichitectuie was that of noimal hepatic tissue 
and the cells weie identical in eveiy lespect with noimal hepatic cells 

The sinusoidal endothelium kept pace with the legeneiatmg hepatic 
cells The endothelium accompanied the newly foimed hepatic cells as 
they attained tiabeculation Since the lemnant of livei had to toleiate 
the blood supply of the noimal livei, the giowth of the endothelium 
might be viewed m the light of Thoma’s hypothesis that an inciease 
of blood piessure in capillaiy areas leads to tbe foimation of new 
capillaiies 

Cells of the Inei, paiticulaily those in the hypei plastic peiipheial 
zones, were laden with glycogen fiom the fiist to the fouith week after 
paitial removal of the hvei The glycogen occuiied as laige I'^acuoles 
in the deal cvtoplasm of legenerating cells Some cells appealed to 
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be completely filled with glycogen, then nuclei lacking oi undei going a 
degeneiation suggestive of malnutrition subsequent to the early con- 
gestion 

Immediately after operation, fat was found in large quantities, in 
droplets of varying sizes thioughout the lobules, and was especially 
abundant in the maigmal zones of the lobules and the peiipoital con- 
nective tissue Between the fiist and fourth days, the hepatic cells 
contained fat in small droplets The increase occuiied rapidly on the 
first day and continued foi three days , then the fat content fell and the 
normal level was legained two weeks aftei opeiation 

COMMENT 

The term “regenei ation” was retained because leplacement of hepatic 
tissue has been known by that name since leports of it fiist appeared in 
medical liteiatuie The piocess does not fulfil the biologic lequiiements 
of regeneration in that replacement of the tissue lemoved does not take 
place at the site of removal Theie is, howevei, definite lestoiation of 
lobules, the functional units of the liver, and of hepatic cells The func- 
tioning of the liver is normal throughout the piocess and theie is 
always bile in the duodenum 

Moigan classified regeneiation as of two types, the fiist. “physio- 
logic legeneiation,” which is the wear-and-tear sort encounteied in the 
life cycle of an organism, and second, “lestoiative legeneiation,” which 
comprises the restoration of oigans aftei then pathologic alteration He 
excluded this piocess from either categoiy, legaiding it as one of pure 
hypei trophy, on the basis of Ponfick’s conclusion that the lobules hypei- 
tiophy It was suggested that this process might propeily be called 
“compensatoiy hyperplasia” 

The chief factoi in lestoiation of the livei is the intense and lapid 
multiplication of hepatic cells The participation of the budding bile 
ducts, which give use to transitional cells and they, in tuin, to new 
hepatic cells is, however, of definite assistance in legeneration and is 
chiefly responsible foi the pieservation of the noimal histologic 
ground plan 

The lobes left behind at opeiation aie the site of legeneration They 
subsequently undei go marked hypertrophy since they contain the newly 
foimed hepatic cells and lobules The volume of these lobes, when 
legeneiation is complete, approximates that of the oiiginal livei The 

stump where a poition of the livei was removed does not show evidence 
of legeneiation 

Cells of the hvei divide by mitosis The inci eased numbei of binu- 
cleai cells does not, alone, wairant the assumption that a diiect division 

59 Morgan, T H Regeneration, New York, The Macmillan Company, 1901 
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of cells has occiuied Ceitain observers believe this to be so because 
of the scarcity of mitotic figures Conclusive evidence of amitosis 
(cells undergoing nucleai fission) is lacking Although scant in num- 
bers, sufficient mitotic figuies aie seen to justif}- the conclusion that this 
IS the characteristic mannei of division 

Ponfick, von Meistei and Schultz, Plall and Bakei noted the eailv 
appearance of numeious bmucleai cells, filled with delicate, pale pio- 
toplasm typical of the newly foimed cells Ponfick suggested that the 
cells divide promptly m a definite series of ciops, some eaily and some 
late, until finally the numbei of bmucleai cells has been i educed to 

normal (about 5 per cent) Schultz, liall and Bakei described this 

piocess as one of “cytoplasmic lag” 

Mitotic figuies have not been found m any bile ducts Ponfick,®’^ 
Meder,® von Meistei," MacCallum (1902) and Schultz, Hall and 
Bakei, howevei, noted them in piohfeiatmg bile ducts 

An inteiesting question concerns the extent of pai ticipation of bile 
ducts 111 the regeneration of hepatic cells Maichand,^' Ribbeit^® and 
Muir denied the prolifeiation of bile ducts m human beings, and 
attiibuted the appaient prolifeiation to eithei degeneration oi legen- 
eration and real rangement of the hepatic cells m an eftoit to pieserve 

their continuity On the othei hand, Medei,® Caiiaio,*® Stioebe,-® 

Barbacci,® MacCallum,^® Pless,^^ Hess,-® Millei and Rutheifoid®® 
and Herxheimei and Gailach^® all believed that bile ducts piolifeiate 
and, excepting Caiiaio,^® believed that these piohfeiating ducts seived 
as a souice foi the giowth of new hepatic cells, at least undei conditions 
of stress They found the fiist evidence of legeneiative actnity in the 
pioliferating bile ducts Most textbooks agiee on this point 

As regards the piohfeiation of bile ducts induced expeiimentally, 
Milne alone denied that it was constant and asseited that its occurience 
was adventitious Von Podwyssozki,® Ponfick,"^ ^on Meisteid Flock 
Poicile,^® Hayami,^® Schultz, Hall and Bakei and Bell believed that 
bile ducts prolifeiate and all except Ponfick, von Meistei and Flock 
gave to the budding bile ducts a definite pait in the legeneiation of 
hepatic cells Whipple and Speriy®- found piohfeiation of bile ducts 
only when they cut wedges from the suiface of the livei and not fiom 
prolonged chlorofoim anesthesia by itself Fleixheimei and Gailach,^® 
with serial sections, showed all the giadations fiom the t\pical bile duct, 
thiough the zone of piohfeiation and transitional cells, to the newly 
formed hepatic cells 

The consensus of opinion is that bile ducts piolifeiate and sene 
as a source of new hepatic cells, especially when the destiuction of 
parenchyma has been severe Since 70 pei cent of the In ei w^as i emoved 


60 Milne (footnote 13) Miller and Rutherford (footnote 22) 
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in these experiments, the remaining portion might revert to any available 
source of aid in legeneration This conclusion is warranted by the 
appearance of laige numbers of buds of the bile ducts on the sixth day, 
which persisted until the seventh or eighth week 

The lobules of the hvei do not hypertrophy during regeneration 
Compai atively low-power photomicrographs of sections removed at 
varying inteivals did not leveal variation from normal Although 
Ponfick,®" von Meister ^ and Flock believed that lobules hypertrophied, 
Mall^^ showed clearly that the piocess was not one of hypertrophy but 
rathei of the formation of new complex lobules, and that the so-called 
clovei -shape and heart-shape lobules lepresented an old lobule sur- 
rounded by newly foimed lobulai buds This budding was extremely 
lapid, and the profusion of new hepatic cells, combined with the iriegu- 
larity of the lobules, makes the picture confusing 

Mitotic figures are more numerous in the pei ipheral zones than else- 
wheie m the lobules Ponfick®’^ and von Meister'^ noted this and 
regarded it as furthei indication of lobular hypertrophy The peripheral 
zone IS the region of piohferating bile ducts, transitional cells and 
lecently divided hepatic cells, the site wheie new lobules are forming 
It is impossible to distinguish new lobules from old lobules, since both 
aie penetrated by piohfeiatmg bile ducts In short, the regenerating 
liver piesents a picture of uniform, although inegular, lobules with 
giowth most active at then peripheries m the region of the budding 
bile ducts 

The ability of the liver to regenerate is potentially infinite Von 
Meistei fiist made this observation The liver continues to restore 
Itself after partial hepatectomy foi the second or even the third time 
exactly as it does after the fiist Technical difficulties concerning 
hemostasis impose limitations on carrying this process forward 
indefinitely When the liver has been pared down to one greatly hypei - 
ti opined lobe, furthei resection is impossible since the capsule of Ghsson 
IS much too fnalile to hold any sort of hemostatic suture 

SUMMARY 

When fiom one fifth to three quarteis of the liver has been removed 
fiom a dog, the remaining pait regenerates completely in from six to 
eight weeks The process consists of marked hypertrophy of the remain- 
ing lobes The pedicle does not regeneiate Restoration takes place 
within lemaming lobes which hypertrophy until they attain at least fotii 
fifths of the size and weight of the original liver 

Extieme congestion of the sinusoids is the earliest change in the 
In ei The cells become swollen and pale Mitotic figures appear in the 
peripheral zones of the lobules as eaily as the second day after partial 
hepatectoim, but aie most numerous fiom the third to the sixth day 
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Many binncleai cells aie piesent shoitly aftei opeiation, but evidence 
of amitotic division, namely nuclear fission, is lacking The so-called 
cytoplasmic lag is ofteied in explanation of this seeming contiadiction 
The nuclei divide i^iomptly by mitosis, but the cytoplasm peiinits the 
lapse of vaiying peiiods of time befoie it separates into the daughtei 
cells 

Regeneiation closely lesembles the embiyomc development of the 
livei The chief cellulai activit}' is at the peiipheiy of the lobules, wheie 
bile ducts send foith buds of piolifeiatmg cells Although hepatic cells 
are the mam source of new tissue, buds of the bile ducts seem to play a 
definite pait in legeneiation of the liver The transition fiom these 
proliferating duct cells to new hepatic cells is ^elv giadual The stress 
of legeneration has caused leveision to the piimitive mode of pioduc- 
tion of hepatic cells in which the undiflfeientiated capillaiies of the bile 
ducts give use to new hepatic cells b}’^ dichotomous blanching 

The othei elements of the liver, including the connective tissue, the 
sinusoidal endothelium and the lymphatic endothelium, aie earned along 
on the wave of giowth without appieciable delay 

Theie is a maiked mciease m the glycogen content of the Inei, espe- 
cially m the peiipoital zones, fiom the first to the fourth weeks aftei 
partial hepatectomy Glycogen is contained in laige vacuoles m the 
cytoplasm The fat content of the livei increases foi four days and then 
falls slowly until the noimal content is again i cached ten days later 
At the end of fiom six to eight weeks, sections leveal tissue indis- 
tinguishable fiom noimal livei, with the possible exception that 
pi olif crating bile ducts laiely persist 

The lobules do not h3'^peitiophy but undergo a hj pei plastic, budding 
process at then peiiphei}^ pioductne of neu lobules so similai in size 
and shape that they cannot be distinguished fiom the old ones Heie, 
again, the analogy to the embiyologic development of the Inei is evident 
The livei aj^peais to possess an infinite capacity foi legeneiation 
The remaining pait of the livei lesjjonds as lapidly and completely 
aftei the second oi thud paitial hepatectonn as aftei the fiist 

ILLUSTRATIVE PROTOCOL 

A white and brown bull terrier, weighing 117 Kg, was operated on Jan 27, 
1926, under ether anesthesia The left lateral, left central and right central lobes 
of the liver were removed, weighing respectively 122, 56 and 92 Gm , or a total 
of 270 Gm , which was approximatelj’^ 70 per cent of the original amount of tissue, 
estimated on this basis to be 386 Gm Uneventful recovery followed 

Thirty-five days later, the animal (then weighing 116 Kg) was explored A 
specimen of liver was removed from the caudate lobe, and was fixed m Zenker’s 
fluid and a diluted solution of formaldehyde U S P (1 10) The right lateral 
and caudate lobes, which remained, were markedly enlarged, their edges were 
rounded, and the lower border of the liver was well down below the costal margin 
on the right The animal was in good condition 
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On June 2, 1926, 126 dajs after the first operation, the animal, then weighing 
13 5 Kg , was explored The right lateral lobe, weighing 132 Gm , was removed 
This was equivalent to SO per cent of the total amount of liver at this time 

The animal was explored again 176 days after the first operation The dog’s 
weight was 12 8 Kg The caudate lobe, now the only remaining one, showed 
marked h 3 pertrophy A wedge-shaped section was removed from the edge of 
the lobe 

On Feb 16, 1927, 385 days after the first partial hepatectomjq the animal (then 
weighing 119 Kg ) was killed under ether by bleeding The caudate lobe appeared 
as two lobes due to the marked enlargement of the papillary projection of the 
caudate lobe The liver w'eighed 570 Gm , and was macroscopically normal in 
color and consistence Histologically, the section showed normal hepatic tissue 
Lobular hvpertrophv or bile duct proliferation could not be seen 



MICROSCOPIC CHANGES OF MUSCLE IN MYOSTATIC 
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When an appiopiiate dose of tetanus toxin is injected into one limb 
ot a highly lesistant animal, such as the lahhit oi tlie rat, only the 
muscles of the leg which lecenes the injection aic affected When this 
local tetanus is tully de\ eloped, the limh is held contmuoush m iigid 
extension In the eailj stages, the hmh lelaxes when the animal is 
anesthetized, hut m fiom fi\e to seven da^s aftci the injection, if the 
dose has been an adequate one the muscles become set m this postuic of 
iigid extension and fail to lelax undei deep anesthesia oi even aftei 
section of the motoi nenc (Mejei and Ransom,^ Ranson and Moms-) 
B} section of the neive the muscles aie put at lest, yet they lemain 
shoitened and aie able to suppoit considerable loads without being 
diaun out to then oiigmal lengths 

To this shoitened state of testing muscle, we ha^e applied the teim 
imostatic contiactuie® to diffeientiate it from the Inpeitonic contiac- 
tuies, -which aie maintained hj a continuous sticain of nene impulses 
into the affected muscles Famihai examples ot muscles that have 
acquiied a shoitei than noimal lesting length aie fuimshed In the 
contiactuies that lestiict the morements ot joints attei immobilization 
of the lattei toi weeks m plastei casts, the peimaiicnt shoitcning of 
muscles aftei the dnision of then tendons and in then earh stages 
at least, the paietic contiactuies due to the unequal parahsis ot antago- 
nistic gioups of muscles in antenoi pohonnelitis and multiple neuritis 

It is not easj to undei stand nhy a muscle cut oft fiom its mnena- 
tion should lemain shoitened A piehmmai) histologic study showed 
that the mjostatic contiactuic of local tetanus was not due to fibiosis 
(Ranson and Sams®) It nas thought that theie might be an accumu- 
lation of lactic acid m the muscle in tetanus, and that the failuie to 

’■ Submitted for publication, Jan 15, 1929 
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relax might m this respect lesemble the delayed lelaxation of fatigued 
muscle But an investigation of this question showed that the lactic 
acid content of muscles in the contracture of tetanus was not above 
normal * 

In the hope of gaming some furthei insight into the nature of the 
contracture^ we undertook a detailed study of the histologic changes in 
the tetanic muscles So far as we weie able to leain, this had not been 
attempted before Most investigators who had studied the pathology of 
tetanus had diiected their attention to the changes in the neivous 
system, and those who had examined the muscles had been concerned 
either with local inflammatoiy reactions produced by the tetanus bacillus 
(StangP) 01 with muscles obtained at autopsies in fatal cases of 
general tetanus (Wisbaum ®) Since, in geneial tetanus, myostatic con- 
tiacture seldom develops, such mateiial could contribute nothing to the 
solution of oui pioblem 

Wisbaum studied sections of the psoas and the quadriceps obtained 
at autopsy in a case of general tetanus complicated by terminal pneu- 
monia Hemoiihagic aieas weie found among the muscle fibeis Within 
these areas weie the remains of degeneiating muscle fibers Large 
mononuclear cells, rich in cytoplasm, with lightly staining nuclei, weie 
scatteied through the hemorrhagic areas Nuclear pioliferation was 
seen m some of the adjacent muscle fibers These muscle nuclei bore 
a close lesemblance to those of the mononucleai cells in the hemorrhagic 
areas In cross-sections typical pictures of waxy degeneration could be 
seen These changes were similar to those seen by Forbus '' in the rectus 
abdominis after death from pneumonia Hence, it is not clear what part 
if any of the alterations desciibed by Wisbaum were due to the action 
of tetanus toxin 

METHOD 

In our work, local tetanus was produced m rats by the injection of tetanus 
toxin into the muscles above the popliteal space of the right hind leg The dose 
of toxin necessary to produce local tetanus had to be determined by experience with 
the particular strength of toxin used, since it is subject to some deterioration 
When freshly prepared, the toxin, which was kindly furnished us by the Research 
Laboratory of Parke, Davis & Company, was standardized so that 0 001 cc 
constituted a minimum lethal dose for a gumea-pig Even when fresh, 0005 cc 
of this toxin was required to produce high grade local tetanus in rats weighing 
150 Gm As the toxin aged, this had to be increased up to 0 04 cc Two days 
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after the injection of the toxin, the patellar tendon was cut to permit flexion of 
the knee and complete contraction of the gastrocnemius 

The earliest stages of local tetanus in which mjostatic contracture had devel- 
oped were studied, the criterion for determining its presence being the failure of 
the muscle to relax under deep ether anesthesia In six of tlie rats, contracture 
developed in five daj's from the time of injection , m the remainder, it required 
seven or eight days for the toxin to produce the permanent contracture desired 

In order to eliminate artefacts as much as possible, the method of removing 
and fixing the muscles W'as varied It was found that the best preparations W'ere 
obtained w'hen the gastrocnemius muscle w'as dissected out immediately after the 
animal had been killed wnth ethci, and suspended in a moist chamber under a 
tension of 25 or 50 Gm for one hour before being placed in the fixing fluid with 
the w'eight still attached This mter\al allowed between death and fixation 
prevented the tw'itchmg that usually takes place when a recently removed muscle 
IS placed directlj in fixatne Straight fibers were thus obtained Three hxatnes 
Bourn’s solution, Zenker s fluid and a diluted solution of formaldehjdc USB 
(1 10) W'ere used in order that several stains might be emplo\ed The stains 
were hematoxylin and eosin iron hematox\lin, \an Gieson’s picrofuchsm with 
Delafield’s hematoxylin, Mallorj’s triple connective tissue stain and iMallor\’s 
phosphotungstic hematox\ hn 

Paraffin sections of the right (tetanic) and the left (control) gastrocnemn 
8 microns thick w'ere mounted on the same slide to insure uniformitj of treat- 
ment Although in rats with tetanus the muscles in which no injections 
were made appeared little altered, it w'as thought best to use the gastrocnemn ot 
normal animals for controls, as w'ell 

It W'as found that Mallorv’s triple stain ga\e the best definition of striation, as 
well as dififerentiation of connectne tissue Hematoxvlin-cosin and van Gieson’s 
stain show'ed nuclear and degenerative changes most clcarh Iron hematox\hn 
and phosphotungstic hematox 3 lm were used more for checks on changes note 1 
w'lth the other stains 

Longitudinal sections and cross-sections W'ere examined for changes m the 
staining of the tetanic muscles w'lth the different dyes, for nuclear changes, for 
difference in diameter betw'een fibers of the tetanic muscles and those of the 
control side of the same animal, for degenerative changes and for changes m the 
striations Enlarged photomicrographs of cross-sections of the tetanic and of 
the control muscles were used for measuring the diameters of the fibers The 
fibers of four areas on the tetanic side and four comparable areas on the control 
side were measured Two measurements, one through the greatest and one 
through the smallest diameter, w'ere made of each fiber and an average of these 
taken as the approximate diameter of the fiber The striations w'ere measured 
directly w'lth the use of a filar micrometer and the oil immersion objective In a 
given portion of a fiber, consecutive isotropic and anisotropic bands w'ere measured 
for as great a distance as the stripes remained parallel Such measurements were 
made on tetanic and control muscles of the same rats and on muscles of normal 
rats Table 2 shows onlj' averages of such consecutive measurements in gnen 
areas 

In SIX of the experiments, the muscles were measured after fixation in a 
diluted solution of formaldehyde U S P (1 10) under a tension of 25 Gm The 
length of the muscle and the length of a definite, easilj' identifiable bundle of 
parallel fibers was determined 
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Explanation or Figlre 1 

Fig 1 — A represents a transverse section of the medial head of the left 
(control) gastrocnemius of rat T-XXVII, X 100 B represents a trans- 
verse section of the medial head of the right (tetanic) gastrocnemius of rat 
T-XXVII, X 100 The portions illustrated in A and in B were taken from 
corresponding areas of the two muscles C, a longitudinal section of normal 
muscle (gastrocnemius, rat N-XIX) Mallorv’s triple stain after Bourn fixation, 
X 285 jD, a longitudinal section of tetanic muscle (gastrocnemius, rat T- 
XXVIII) showing mottled staining in two fibers and blurred striations without 
irregular staining in the center fiber Mallory’s triple stain after Bouin fixation, 
X 285 E, a longitudinal section of tetanic muscle (gastrocnemius, rat 
T-XXVIII) Fibers a and c show mottled staining with striations pulled out of 
almement to some extent Fiber b shows blurring of the cross striations without 
irregularity m staining In such a fiber the mvofibrils have been pulled out of 
almement to such a degree that the striations are continuous across only small 
groups of fibrils Mallorj’s triple stain after Bourn fixation, X 285 F, a 
longitudinal section of tetanic muscle (gastrocnemius, rat T-XVII) Fiber a 
shows darkly staining areas with a light stretched area beti\een In such stretched 
areas, the isotropic bands are wider and the J/Q ratio increased Striations can 
be seen m parts of the dark areas, but they are not distinct enough to measure 
Mallory’s triple stain after Bourn fixation , X 400 G, a longitudinal section of 
tetanic muscle (gastrocnemius, rat T-XVII) Fiber a is similar to a in figure 
1 F Fiber h shows a darklj' stained granular area with light regions, which also 
appear to be disintegrating, on each side of it It seems probable that this repre- 
sents a later stage in the same process of alteration that is taking place in 
figure IF, a and in fiber a of this figure Mallorj’s triple stain after Bourn 
fixation , X 400 
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Explanation or Figlri: 2 

Fig 2 — A represents a longitudinal section of normal muscle (gastrocnemius, 
rat N-XIX) showing the orderlj arrangement of muscle nuclei with their long 
axes parallel to the long axes of the fibers Hematoxjlm and eosm , X 145 B, a 
longitudinal section of tetanic muscle (gastrocnemius, rat T-XXVII) eight da^s 
after the injection of toxin, showing an aggregation of nuclei within fiber a 
Note that the fiber is continuous with the nucleated area at each end The two 
fibers above a show' some increase in the number of muscle nuclei Tiie nuclei of 
most of the fibers illustrated here do not have the normal arrangement with refer- 
ence to the long axes of the fibers Hcmatox\ Im and eosm , X 145 C, a longi- 
tudinal section of tetanic muscle (gastrocnemius, rat T-XVII) se\en dajs after 
the injection of toxin The animal died of general tetanus at this time Fiber a 
shows a granular area w'lth an increase in the number of nuclei around the edges 
of It h, c and d are fibers wuth pronounced longitudinal striation Here also ma-\ 
be seen the marked dark and light staining and an apparent loss rather than 
increase in the number of nuclei in parts of the fibers Hematox^lln and eosm, 
X145 
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retains its normal relation to Krause’s membrane Nageotte ® obtained 
a similar picture from muscles in which contractuie had been produced 
by electrical stimulation He interpreted this mottled appearance as a con- 
traction of the fiber in spots, for the aieas between the daik areas showed 
stiiations at the usual normal spacings He believed that in the paits- 
of the dark fields where stiiations could not be seen, the dark disks 
had drawn so close together that the space between them became invisible, 
since very fine striation was present in the daik areas if the muscle 
had been pulled out slightly before being fixed With contractuie due 
to chloroform, he® obtained histologic pictures that coiiesponded to 
various stages of faradic contraction In early conti action due to 
chlorofoim, the contracted areas were small and finely striated, in later 
stages, they were larger and more like the extreme faiadic conti acture 

That the change m staining reaction obseived in longitudinal sections 
was not meiely on the surface of the fibers was shown by tiansverse 
sections Here one might see fibers that weie spotted with light and dark 
areas A transveise section thiough almost any plane m fiber a, 
figuie 1 E, would be expected to show spotted staining On the other 
hand, fibei b in figuie 1 E should show a cross-section practically uniform 
111 color A transveise section thiough the light part of a in figure 1 F 
would be lighter than noimal, though piobably uiiifoini m coloi, while 
one through either of the wide dark aieas of the same fiber should be 
unifoim also, but daikei than normal In almost any single ci oss-sectiort 
of tetanic muscle all of these vaiiations could be seen 

In oui pieparations, a measurement of isotiopic and anisotropic 
bands in the daik and light aieas m dififeient stages of development, 
indicated that mottling may appeal before the lelationship between the 
widths of the isotropic and anisotropic disks and the saicomeie length 
changes, foi in some fibei s, such i elationships were found to be the 
same as those found m normal muscle In latei stages, however, the 
relationships weie altered Measuiements weie made in six normal 
muscles, and it was found that the saicomeies vaiied in length fiom 
2 5 to 2 9 microns, the / disk from 1 26 to 1 5 microns, the Q disk from 
1 27 to 1 46 micions and the J/Q ratio fiom 0 86 to 1 03 The muscles 
in the contractuie of tetanus did not show any considerable vaiiation in 
the J/Q ratio except in the stretched light areas, where this latio was 
gieatly inci eased, and possibly in the dark adjacent areas, which could 
not be measuied 

As can be seen from figure 1 D, E, F and G, the contractuie of 
tetanus did not piesent a uniform pictuie The great distortion of the 
fibrils in many of tbe fibers prevented the measuiement of the striations. 

8 Nageotte, J Compt rend Acad d sc 180 761, 1925 

9 Nageotte (footnote 8, p 1963) 
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transverse stiiations The giound membranes of Krause, designated 
by the lettei Z, are supposed to extend acioss the fiber binding the 
fibrils together If this is the case the mtei fibrillar poitions of these 
membianes must be dissolved or disiupted m some of the fibers in the 
contracture of tetanus At any late, it is certain that m such fibers the 
individual myofibrils sepaiate fiom one anothei and aie more easily 
seen than in normal muscle Instead of being stiaight and parallel to 
the long axis of the fiber, they aie bent on themselves, giving the fiber 
an niegular but lather pionounced longitudinal fibrillation (as may be 
seen m fiber in fig 2 C and m fibei n in fig IE) As a lesult of these 
changes, the daik disks in adjacent fibiils lose their exact tiansveise 
alinement and the stnations become obscuied (as in in fig \ E) 

Changes in Staining — The most sti iking histologic change found 
in all specimens of tetanic muscle was an ii regular mottling of the 
fibers, in which there appeared dark and light staining areas of iriegular 
contoui, vaiying considerabl)'' in Avidth In some instances, the aniso- 
tropic elements seemed to have lost then staining piopeity, producing 
the irregular light fields, while some areas of the fiber retained it, 
giving the daik fields (fig D and E) In otheis, the dark areas 
stained darker than normal, while the light areas seemed to have lost 
either in part oi entiiely the staining piopeity of the anisotiopic 
bands {Q), the j line remaining faintly visible In some of the cases 
in which the dark aieas weie daiker than the normal staining of a 
fiber, the Q bands appeared to be ciowded close togethei, almost obscui- 
ing the isotiopic bands In otheis, there was normal spacing, so that 
the daik staining here could not be accounted foi by aj^proximation of 
anisotiopic bands Parts of some of these extremely daik areas appealed 
homogeneous, with the stnations distinguishable only where they joined 
the light ones In fibei s so stained, the light aieas between daik ones 
appealed to have been sti etched (as m a in fig 1, F and G) 

In egular staining was shown with all the dyes used It was a matter 
of dark and light shading of the same coloi m sections stained with 
hematoxylin and eosin, picrofuchsm, Malloiy’s tuple stain aftei foiinal- 
dehyde or Bouin fixation and phosphotungstic hematoxylin In sections 
stained with iron hematoxylin, the light areas appeared unstained or 
lightly stained, while the dark ones weie dark blue or black 

Malloiy’s tuple stain after Zenker fixation stained tbe aniso- 
tiopic bands of the noimal muscle blue and the isotropic bands orange, 
the z line appealing blown In tetanic muscle, the same aieas that 
stained light with other stains weie orange and the daik areas weie 
blue The Q bands lemained visible as blown stripes in the orange 
fields after they no longei stained blue This would indicate that 
although the anisotiopic disk may change in its staining reaction, it 
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seen m many of the dark regions, they were greatly distorted, or the 
definition was poor owing to the deep staining It could not be detei- 
mined b> measurement therefore, whethei oi not a shortening of 
sarcomeres had taken place in the dark regions which was proportional 
to the amount that they were shown to have lengthened in the lightly 
stained areas 

According to one theory (Jordan contraction nr striped muscles 
rs associated with a genuine reversal of striations as regards the deeply 
staining substance of the Q bands These dark bands split into two 
halves, which separate and approach the s membranes that limit the 
sarcomeres at either end In this way, conti action bands are formed, 
each of which is composed of the fused opposite halves of two adjacent 
Q bands We have not been able to find any evidence of such con- 
traction bands in our pieparations of the tetanic muscle Certainly, 
the dark areas that sometimes sti etched bandlike across a fiber (as in a 
of fig 1 F) were not contraction bands in this sense, since they were 
much too wide, and since, under favorable conditions, transverse stria- 
tions could be seen m them 

Measui ements of striations in the control muscles of the same 
animals showed onlj normal variation 

Degenerative Changes — Two types of degeneration were observed 
One appeared to follow the extreme light and dark banding in which 
portions of the fiber were stretched (as in fig IF fiber a) Here 
the dark portions became granular and the light parts disintegrated (as 
in fig 1 G fiber b and fig 2 C fiber a) There sometimes was and 
sometimes was not an aggregation of nuclei about these granular areas, 
but when there was, most of them were found in the light regions at the 
edges of the dark granular areas In the stage preceding granulation 
of the deeply staining parts of the fiber (fig 2 C fibers b, c and d), 
muscle nuclei seemed to be even less numerous than in normal muscle 
This type of degeneration was not seen in animals earlier than seven 
days after injection of the toxin The other t>pe of degeneration was 
found 111 muscles that reached the state of permanent contracture as 
early as five days from the time of injection, as well as in later stages, 
but It nerer involved more than a small percentage of the fibers This 
degeireiation was chai actei ized by an aggregation of a large nrimbei of 
nuclei within a fiber some of which appeared to be muscle nuclei in 
gi eater numbeis than noimal, and some, large mononuclear cells Such 
an aggregation may be found throughout the greater part of a single 
filler 01 only m a small portion of a fiber, as shown in a m figure 2 B 
Scnal sections of such a fibei showed that the nuclei were within the 
fiber and not meieh on the sin face In some places, the muscle fiber 

10 Jordan, HE Am J Anat 27 1, 1920 
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Many of the measmements made m less distoited aieas did not show 
any variation f i oin the normal Such measui ements as it was possible to 
make m fibers showing difterent degrees of iiiegtilai staining showed 
variations ranging fiom noimal relationships of isotropic and anisotropic 
bands in both light and dark staining aieas, to a narrowing of the 
isotiopic bands and consequent shortening of the sarcomere in the 
dark aieas, and either a normal saicomere length and J/Q ratio, or a 
lengthened saiconieie resulting fiom an increase in the width of the 
isotiopic bands in the light aieas All these variations have been 
recorded in table 2, m which an example of the average widths of the 
Q and / disks m adjacent light and dark staining areas of the same 
fiber has been taken from each of foui different animals In rat 
T-XXII, the lengths of the saiconieies and the f/Q ratios in both 


Table 2 — Avciagc Widths of Isotropic and Ainsoti opic Disks in Coinpaiablc 
Aieas of Ii i cgulai Iv Staining Fibcis in Tetanic Muscle; fiom Foiti 

Diffcicnt Animals 


Rat* 

Tj pe of ■Iren 

Sarcomere 

(Microns) 

I Disk 
(Microns) 

Q Disk 
(Microns) 

I/Q 

Ratio 

T-SXII 

Dark 

2(5 

1 1") 

1 40 

0 62 


Light 

21 

1 22 

I 30 

0 04 

T-X\III 

Dark 

24 

1 10 

1 37 

0 61 


Light 

23 

1 0") 

1 27 

0 63 

T-XXI III 

Dark 

2 2 

0 01 

1 31 

0 00 


Light 

20 

1 32 

1 30 

101 

1-XVII 

Stretclied (liglit) 

37 

2 37 

1 30 

182 


Stretched (light) 

3 0 

2 20 

1 23 

172 


Stretched (light) 

33 

2 00 

1 20 

1 59 

I -XXVIII 

Stretched (light) 

32 

1 S2 

1 31 

1 30 


* In the first tliiee animals listed, the light and d irk staining areas vere idjaecnt and 
in the same fiber The d irk areas adjacent to stretched light areas could not be measured, 
so that for these there are no corresponding measurements m dark areas 


the light and the daik aieas of the same fiber were within the range of 
tallies found in noimal muscle Rat T-XXIII showed somewhat 
shortened saicomeres and a slightly lowered J/Q ratio m both the light 
and the dark areas Rat T-XXVIII, however, showed a diffeience 
m the lelationships of the widths of the / and Q disks as between the 
daik and the light aieas as follows The sarcomeies of the daik field 
were shoitened as a result of the nan owing of the / disks, the Q disks 
remaining normal in width The adjacent light area, howevei, showed 
noimal saicomeie lengths and noimal J/Q ratio The sti etched 
light areas of the muscle in lat T-XVII and lat T-XXVIII showed 
marked inciease m saicomere length and in the width of the / disk 
Here, also, the Q disk retained its noimal Avidth, so that it seemed fiom 
these figures tliat the variations occuiied in tlie J disks ratliei than in 
the Q disks In those fibeis in which the light aieas weie stretched 
and the dark ones weie unusually compact, it was not possible to 
measure the stiiations m the daik ones Though stiiations could be 
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No increase in either intrafasicular or interfascicular connective 
1 issue was found m any of the preparations 

Vacuoles were observed in muscles five, seven and eight days after 
the injection of the toxin, though not all specimens showed them These 
were best seen in cross-sections, but it there was a greater degree of 
vacuolation, they were apparent in longitudinal sections also, the fibrils 
being widely separated in paits of the fiber In a number of fibeis in 
which we noted vacuolation in cross-sections, we saw nuclei in the 
interior of the fiber near the edges of the vacuoles Auriat desciibed 
fibers with widely separated fibrils having clear spaces between them 
in prepaiations of muscles in which experimental edema had been 
produced The vacuoles in our prepaiations presented such an appear- 
ance, though in the gross the muscles did not seem edematous When 
the toxin of tetanus was injected into the muscles on the back of the 
thigh, little edema of the leg was seen even in advanced local tetanus To 
deteimine the extent of edema m the muscles, the right and the left 
gastrocnemii of five rats with the contracture of tetanus weie weighed 
after fixation in a diluted solution of formaldehyde U S P (1 10) and 
placed in a desiccator They were again weighed after five days, 
seven days and two weeks of drying Both the tetanic and the con- 
trol muscles lost water at the same rate, and the final weighing showed 
that the tetanic muscles had been reduced to 19 8 per cent and the 
contiol muscles to 20 3 per cent of their original weight This differ- 
ence of 0 5 per cent between the diy weights of the muscles of the two 
sides seems insignificant to us 

The changes found in the gastrocnemius muscle were present to an 
even more marked extent in the soleus muscle 

SUMMARY 

In adianced stages of local tetanus, the extensor muscles fail to 
lelax after section of the motor nerves This myostatic contractuie was 
studied histologically in the gastrocnemius and soleus muscles of white 
lats Theie is no increase in connective tissue and the contracture is 
not due to fibrosis The muscle fibers undergo changes, but what 
relation these changes beai to the shortening of the muscle is not 
obvious 

The muscle fibers show a blurring of the cross striations and a 
mottled staining The blurring of the cross striations appears to be 
due. in part, to a disruption of whatever holds the myofibrils in close 
juxtaposition and accuiate transverse almement The fibers acquire a 
wavy longitudinal striation due to the greater evidence of the individual 
fibrils The mottling is due to changes in staining reaction of different 

12 Aiinat , G Compt rend Soc de biol 97 73 , 1927 
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seemed to have been entirely leplaced by such nuclei, which filled the 
tube foimed by the sarcolemma Wisbaum ® noted a similai degenera- 
tion of single fibeis in specimens of tetanic muscles In such fibers, he 
obseived an inciease in the number of muscle nuclei, which in the 
process of degeneration were only slightly dififeient in appearance fiom 
large mononucleai cells which he had seen m hemoi i hagic ai eas between 
fibers Stangl ^ injected a suspension of tetanus bacilli into tbe thighs 
of guinea-pigs In the earhei stages, within twelve hours after the 
injection, there was a local reaction defined by cellulai invasion in 
which polymoiphonucleai leukocytes predominated A few mononuclear 
leukocytes and laige mononuclear Avandenng cells were also present 
The nuclei of the sai colemma Aveie swollen Five oi six days later, 
wax}’’ degeneration, disappearance of stiiations and disintegiation of 
nuclei weie seen in muscle fibers m the immediate vicinity of the pio- 
liferatmg tetanus bacilli Foibus' described waxy degeneiation in 
scatteied fibers of the lectus abdominis muscles in patients suffering from 
pneumonia A swelling of the fiber was followed by pioliferation of 
muscle nuclei, loss of striation and disintegiation of the contractile sub- 
stance The fibei was then invaded by large mononucleai phagocytic 
cells These changes sometimes occuired m single fibers oi even in 
parts of fibeis They were observed in cases of only foui da} s’ dura- 
tion of the disease In experimentally produced degeneration, he^^ 
demonstrated by vital staining that the phagocytic cells oiiginated out- 
side the fibei Although the aggregations of nuclei that we have 
observed in a few fibers in tetanus appealed similar to tliose which he 
described, we did not observe the swelling of individual fibers pieceding 
such an mciease m the number of nuclei 

While an increase in the number of muscle nuclei was appaient 
m many fibeis of tetanic muscle, still, regions could be found where an 
increase could not be seen, as shown in poitions of figuie 2C This 
might have been expected, since the othei effects of the toxin were not 
uniform throughout the muscle Two kinds of nuclei were obseived 
m the fibeis of both noimal and tetanic muscles, a long, oval type and 
a large, rounded type, both staining lightly with hematoxylin Wheie 
an increase m number was noted, it concerned both kinds, the long 
oval nuclei frequently being found in chains of fiom thiee to five oi 
more, or in groups closely packed together, the lound ones in gioups of 
from five to seven, but with the individual nuclei slightly sepaiated fiom 
one another Fragmented nuclei Avere also sometimes seen, especially m 
regions m which degeneiation was more advanced Nuclei of the o\al 
type seemed slightly swollen in the tetanic muscles 


11 Forbus (footnote 7, p 486) 
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The purpose of this report is to present histologic evidence beaiing- 
on the origin and on the site of the formation of bile pigment An 
endeavor has been made to demonstrate in the various tissues of the 
body the splitting up of hemoglobin into bile pigment and free non 
Recent articles by Manii,^ Rich - M’Nee and Whipple are excellent 
reviews on this subject Aschoff," Oberhng ® and Krumbhaar ^ have 
summarized present views concerning the reticulo-endothehal system 
One of the first observations of the extrahepatic formation of bile 
pigment was made by Viichow ® in 1847 He found a substance which 
he called hematoidm occuinng m the tissues around old hemorrhages 
discovered at neciopsy The hematoidm, which occurs both intra- 
cellularly and lying free m the tissues, is identical in all its physical and 
chemical properties with bilirubin, as has been shown lecently by Rich 
and Bumstead ^ Hooper and Whipple^® discovered bihiubm on the 
day following the introduction of a solution of hemoglobin into the 
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parts of the same fibei, some aieas staining moie heavity, otheis more 
lightly than normal 

In some instances the lightly stained aieas repiesent stretched 
poitions of the muscle fibei s Heie the latio of the widths of the / 
bands to the Q bands is high, owing to the widening of the J bands In 
other aieas, the latio is noimal, and in some it appeals to be slightl} 
reduced as a lesult of the nan owing of the J bands 

A small peicentage of the muscle fibers undergo degeneiation 
Where the sepaiation into light and dark aieas has been pronounced, 
the light fields may disintegrate while the dark ones become granulai 
A fcAV othei fibers become leplaced eithei foi short distances or thiough- 
out their lengths b} nuclei, which fill the old sai colemma These appear 
to be deiived, in pait, from the nuclei of the muscle and, m pait, fiom 
mononucleai cells that ha^e invaded the fibei s from without 
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of hepatectomized geese following the administration of arseniuretted 
hydrogen M’Nee observed, in histologic studies of the normal goose’s- 
liver, that the Kupffei cells contained erythrocytes and gave a marked 
iron reaction In the livers of jaundiced geese, the Kupffei cells were 
seen to contain, besides many erythrocytes, large quantities of yellowish- 
green pigment, which resembled biliverdm, although chemical proof was 
lacking McNee concluded that, m geese, bile pigment was formed hy 
the endothelial (Kupffei) cells of the liver and by the small number of 
endothelial cells found elsewhere (spleen and bone-marrow) In geese, 
hepatectomy accomplishes the removal of the gi eater pait of the reticulo- 
endothelial system, but in mammals it does not 

Before reviewing fuithei expeiimental work, one should consider 
the type of cell of which the Kupffer cell is an example During the 
last half centuiy, certain fixed cells and certain wandering cells having- 
phagocytic pioperties have been studied by many workeis Ranvier 
gave the name “clasmatocytes” to phagocytic cells found in the con- 
nective tissues Mechmkov^® divided phagocytes into two classes 
inicrophages or polymorphonucleai leukocytes and fixed tissue macro- 
phages, which included the large cells of the splenic pulp and lymph 
nodes, the Kupffei cells of the liver, the neuroglia and nerve cells and. 
certain cells of the connective tissues Ribbert,^® in 1904, showed the 
interrelation of all these diffeient cells in their common ability to engulf 
particles of lithium carmine injected into the circulation The marked 
phagocytic activity of the stellate (Kupffer) cells foi particulate matter 
was demonstrated m a recent papei by Higgins and Murphy 

To Aschoff belongs the credit for the conception that these reticular 
and endothelial cells of the various tissues possess common propeities 
and functions, and may be designated all together as the reticulo- 
endothelial system He divided the cells of this system into two gioups 
reticulo-endothehal cells and histiocytes In the first group, he included 
reticular cells of the spleen, bone-marrow and lymphatic tissue, and 
endothelial cells of the liver, lymph sinuses, splenic sinuses, bone- 
maiiow, suprarenal capillaries and hypophyseal capillaries To the 
second group, he assigned tissue histiocytes (clasmatocytes), spleno- 
cytes and blood histiocytes (endothelial leukocytes) 

Many attempts have been made to determine what tissues are most 
active 111 the conversion of hemoglobin into bile pigment The forma- 

17 Ranvier, L Des clasmatocytes. Arch d’anat micr 3 122, 1900 

18 IMcchmkov, E Immunity m Infective Diseases, Cambridge, Harvard 
Unnersitj Press, 190S 

19 Ribbert, Hugo Die Abscheidung mtravenos mjizierten gelosten Karmins- 
m den Gewcben, Ztschr f allg Plnsiol 4 201, 1904 

20 Higgm^ G M, and Murphj, G T The Phagocytic Cells (v Kupffer) iit 
the Li\er of Common Laboratory Animals, Anat Rec 40 15 1928 
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pleural and peritoneal cavities of dogs Van den Beigh/^ using his 
■quantitative method, demonsti ated a high content of bihiubin in old 
hematomas The conversion of hemoglobin into bile pigment in sub- 
duial hematomas was discussed lecently by Putnam and Cushing 

That hemoglobin is one source, if not the only souice, of bilirubin 
IS indicated by a consideiation of the piobable foimulas of these sub- 
stances, and of the mtermediaiy products The generally accepted view 
(Mathews is that hemoglobin splits up into a hematm and a globin 
fi action The hematm hbeiates non and becomes hematopoiphynn, 
which IS isomeric with bihiubin, the reaction being repiesented b}’- the 
equation 

G=H,=N, 04 Fe + 2H=0 = Fc -h C=.Ha,N 40 o 

hematm hematoporphyrm or bihrubm 

Biliveidin is formed by the oxidation of bihiubm The excessive 
formation of bihiubin, as shown by jaundice and bihrubinuria, in clinical 
conditions involving the massive destruction of blood gives further 
evidence in favor of the derivation of bilirubin from hemoglobin Such 
conditions include hemolytic icteius, pernicious anemia and paroxj’^smal 
hemoglobinuria 

The problem with which this paper is cliiefly concerned is that of the 
site of the formation of bihrubm As eaily as 1769, MorgagnM^ 
taught that the liver excreted the bile which was bi ought to it, pre- 
foimed, by the blood An altogether diffeient view was generally 
accepted for many yeais following the experiments of Minkowski and 
Naunyn,^® m 1886, who found that jaundice Avas pioduced in geese by 
poisoning AVith aiseniuretted hydiogen, Avhereas jaundice could not be so 
produced if the liver was lemoved immediately after the administration 
■of this substance Fiom this they concluded that the liver was neces- 
sary for the pioduction of jaundice, and the belief aiose that hile pig- 
ment was formed by the hepatic cell 

The aforementioned experiments were repeated by M’Nee,’^® who 
found that small traces of hile appeared m the urine and the tissues 

11 Van den Bergh, A A H Der Gallenfarbstoff im Blut, Leiden, Van 
Boesburgh, 1918 

12 Putnam, T J , and Cushing, Harvey Chronic Subdural Hematoma , Its 
Pathology, Its Relation to Pachymeningitis Hemorrhagica and Its Surgical Treat- 
ment, Arch Surg 11 329 (Sept) 1925 

tp 13 Mathews, A P Physiological Chemistry, ed 4, New York, William 
Wood & Company, 1925 

14 Morgagni, quoted by Rich (footnote 2) 

15 Minkowski, 0 , and Naunyn, B Beitrage zur Pathologic der Leber und 
des Icterus Ueber den Icterus durch Polychohe und die Vorgange in der Leber 
bei demselben, Arch f exper Path u Pharmakol 21 1, 1886 

16 M’Nee, J W Experiments on Haemolytic Icterus, J Path & Bact 
18 325, 1913-1914 
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A new opeiative method which made it possible foi dogs to survive 
total hepatectomy for several houis was devised by Mann and Magath 
The opeiation was performed in thiee stages (1) production of a 
reverse Eck fistula, (2) ligation of the poital vein and (3) complete 
lemoval of the liver together with a segment of the inferior vena cava 
The animals weie kept alive for fiom fifteen to thirty houis by the 
mtiavenous injection of a solution of dextrose Bile pigment appealed 
m the blood within from three to six hours after the hepatectomy, and 
Its appearance could be hastened by the intravenous injection of hemo- 
globin Even the removal of all abdominal viscera failed to prevent 

■O 

the formation of bihruhin 

Rich®° noted striking lesults m the application of the method of 
tissue culture to this problem He added fresh erythrocytes to coverglass 
cultures containing wandeiing phagocytes of mesodeimal oiigin These 
jdiagocytes weie seen to ingest laige numbers of erythrocytes, and as 
the hemoglobin of the latter was bioken down, crystals of bilirubin and 
bihverdin appealed within the phagocytes The identity of these pig- 
ments was established by the micioscopic Gmelin test and by their 
stiuctuie and color The Berlin blue leaction often demonstrated an 
iion-contaimng lesidue m these phagocytes by the side of the bile 
pigment 

A few instances have been reported of the conveision of hemo- 
globin into bilnubin in the test tube, when such agents as trypsin and 
dextrose oi pyogenic bacteria were employed Careful repetition of 
these expel iments by Rich and Bumstead failed to show the pres- 
ence of bilirubin by the van den Bergh test and by exti action with 
chloioform 

Since the results reported in this papei depend laigely on the 
occuirence of inorganic iron in certain tissues, it seems advisable to 
summaiize briefly the knowledge of the metabolism and distribution of 
non 111 the body Ashei believed that the spleen stands first among 
the legulatois of iron metabolism If this oigan is lenioved, the excre- 
tion of iron thiough the intestines is increased, and anemia may result, 
unless this is pi evented by the compensatory functioning of othei 


29 J\lann, F C, and Alagath, T B The Effect of Total Removal of the 
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tion of bilnubin in the spleen has been proved by ineasmements of the 
bilnubin content of the splenic vein and arten Van den Bergh and 
Snapper i epoi ted that in five of six cases of hemolytic anemia the 
blood of the splenic vein contained more bilnubin than did that of the 
peripheral veins Similai ly, Rich and Rienhofif found an increased 
amount of bilnubin in the blood of the splenic vein compared with that 
■of the splenic aitery and the peripheial veins m four of ten cases 
representing vaiious i^athologic conditions In these two studies, the 
quantitative estimation of the bilnubin was made with the van den 
Bergh method The spectrophotometnc determination of the bilirubin 
content of the blood m A'essels issuing from the spleen and from the 
bone-mairow showed, m the work of Mann, Bollman, Sheard and 
Baldes,-^ that moie bilnubin was normally piesent in these vessels than 
m the aiteiies to the spleen and the bone-man ow From a continuation 
of these studies with lemoval of the spleen oi the liver or all 
abdominal visceia, they -* concluded “While bilirubin is made in both 
the spleen and the livei the amount is insignificant as compaied with 
that made in the bone-maiiow ’ 

The expel imental work on the site of the formation of bile pigment 
has been directed laigely towaid the pi oof of such foimation after the 
removal of the livei The eaihest work of this kind was done by 
Muller,-'’ in 1844, on frogs, and later by Kunde and by Moleschott 
All of these expeiimenters removed the livers of the frogs and m no 
case did they obseive theieaftei the foimation of bile pigment The 
experiments of ]\Imkowski and Naunyn on geese have been described 
The eaihest eflfoits to exclude the livei in mammals weie those of 
Whipple and Hoopei,-® who ligated the piincipal blood vessels to the 
liver m dogs and found that the subsequent mtiavenous injection of 
hemoglobin was followed by the development of jaundice in the tissues 

21 V an den Bergh, A A H , and Snapper, I Ueber anhepatische Gallen- 
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inent, but that in dogs, when similar experiments were made, bile pigment could 
not be demonstrated in the tissues Nevertheless, dogs were used almost exclu- 
sively in the later experiments because they survived more extensive surgical 
procedures than did rabbits They were the subjects of most of the experiments 
on the formation of bilirubin in mammals 

Zenker’s fluid was found to be the best fixative for general use, although 
Bourn’s fluid showed bile pigment in the tissues of jaundiced rabbits more clearly 
than did any other fixative A diluted solution of formaldehyde U S P (1 10) 
was slightly inferior to Bourn’s fluid Parts of all tissues taken were fixed in 
Zenker’s fluid, and in more than half of the experiments similar pieces of tissue 
Avere also fixed in Bourn’s fluid or formaldehyde Such tissues were embedded m 
paraffin and from them sections 7 5 microns thick were cut 

Another method was to macerate the fresh tissues in Pacini’s fluid consisting 
of 5 per cent mercuric chloride in physiologic solution of sodium chloride With 
this method, Lowit"" had been able to demonstrate bile pigment by the micro- 
scopic Gmehn reaction in the hepatic cells of frogs These results could not be 
duplicated m the tissues of dogs, except in the case of bile plugs filling the bile 
capillaries, ivhich showed the typical play of colors with the Gmelm reagent in 
paraffin sections of livers from jaundiced dogs Frozen sections of formaldehyde- 
fixed material were also studied with the Gmelm reagent and various stains These 
methods, which rendered the use of alcohol unnecessary, eliminated the possibility 
that bilirubin was being extracted from the tissues by the alcohol used in 
dehydration 

Various combinations of stains were employed in the hope of demonstrating 
bilirubin or other products of hemoglobin disintegration in the tissues Of the 
nonspecific stains, the combination of eosin and methylene blue ( Methylthionine 
chloride, U S P ), as described by Mallory and Wright,®' gave a striking demon- 
stration of a yellowish-brown pigment occurring normally in the spleen and the 
bone-marrow This pigment was barely distinguishable in sections stained by the 
hematoxylin and eosm method, which has such widespread use Mallory’s triple 
connective tissue stain (acid-fuchsin, orange G and aniline blue) also showed 
these masses of pigment, although the cytologic details were not clear 

One of the products of hemoglobin disintegration has long been known to give 
a specific reaction for iron Three microchemical specific iron stains are m 
common use ammonium sulphide, potassium ferrocyamde and hydrochloric acid 
(the Berlin blue or Prussian blue reaction), and potassium ferncyamde and hydro- 
chloric acid (Turnbull's blue) After many trials, the Berlin blue method was 
selected, because it gave a characteristic deep blue color to any iron present m the 
tissues Various counterstams can be used with these iron reagents Basic 
fuchsm, the usual stain employed with potassium ferrocyamde was abandoned in 
favor of alum carmine, because the faint red nuclear stain given by the latter 
pro\ ided a better contrast to the deep blue of the iron-contaming pigment 

The method finall> adopted was as follows Sections of tissues fixed in 
Zenker s fluid, formaldehyde or Bourn’s fluid Avere treated with potassium ferro- 
C 3 aiiide and ludrochlonc acid for thirty seconds at 70 C , as described by Mallory 
and AV right The sections were then washed and counterstamed for tAventy 
minutes m alum carmine Avarmed to 50 C In this way, iron Avas stained a dark 
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organs The othei reticulo-endothelial cells are also conceined in iron 
metabolism 

A microscopic study of the occuiience of non in the spleen as com- 
paied with that in the hvei m domestic animals was recently made 
b} Ziegler and Wolf The}'^ found much iron m the spleen of the 
horse, cow and sheep and a smallei amount m the spleen of the dog 
and swine The iron occuried chiefl}'^ m the reticular cells of the spleen, 
although tiaces weie seen m the capsule and the trabeculae Small 
amounts of iron were sometimes found m the livers of all the species 
studied The iron, when found in the liver, was always limited to the 
endothelial (Kupffer) cells The bone-marrow was not studied 

Interesting observations Avere made by Peabody and Broun on 
the phagocAtosis of ei^dhroc} tes in the bone-marrow The phagocytic 
cells probably should be classified as “endothelial leukocytes.” although 
AAhethei the}- aiise from the vascular endothelium or fiom the reticulum 
has not been piOA’^ed These woikers, employing the Berlin blue iron 
reaction, obsen’^ed in the bone-marrow the presence of erythrocjdes 
and granules of iron in the same phagocyte They concluded that the 
phagocyte of the bone-man ow ingests erythrocytes and that the 
hemosiderin (an iron-containing substance) is formed from hemo- 
globin vithin the phagocyte 

Corr recently studied material from seventy-one necropsies with 
respect to the distiibution of hemosiderin and bilirubin Sections of 
hvei and spleen and occasionally of bone-marrow, kidney, lymph node 
lung, supiarenal gland and pancreas were stained for iron by the Berlin 
blue method Hemosiderin was found m vai ying amounts in the splenic 
phagocAtes, in the hepatic and Kupffer cells of the liver and in the 
reticulo-endothelial cells of the bone-marroAV Con concluded that the 
reticulo-endothelial cells of the spleen and the bone-marroAV AA'ere most 
actiA^e m bieakmg doAvn the hemoglobin He believed that the Kupffer 
cells and large Avandering phagoc3'^tes served as a reseiA'^e of the leticulo- 
endothehal s)'^stem 

TECHNIC 

Dogs and rabbits A\ere used in the preliminar\ e'vperiments It was found that 
in rabbits, Aidien jaundice had been produced experimentally bi ligation of the 
common bile duct and cholecj stectomA% the tissues frequently contained bile pig- 

3J Ziegler, j\I , and Wolf, E Histochemiscbe Untersuchungen uber das 
Vorkommen eisenhaltigen Pigments (Hamosiderins) in der AIilz und Leber der 
Haussaugetiere unter normalen und eimgen pathologischen Verhaltnissen, 
VirchoAvs Arch f path Anat 249 374, 1924 

34 Peabodi, F W, and Broun, G O Phagocjtosis of Erj'throcj tes in the 
Bone Marrow, vith Special Reference to Pernicious Anemia, Am J Path 1 169, 
1925 

35 Corr, Philip Histochemical EAudence Concerning the site of the Forma- 
tion of Bile Pigment, Arch Path 7 84 (Jan ) 1929 
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A wide variation in the iron content of the liver was found in normal 
dogs The iron-containing pigments appeared solely m the stellate 
(Kupffer) cells of the sinusoids of the liver The pigment usually 
occurred in the form of clustered droplets, and a faintly blue stain was 
found in many of the stellate cells An iron-containing pigment was 
not seen in any of the parenchjunal, or hepatic, cells Small amounts 
of iron were found in the vaiious lymph nodes, as will be discussed 
later 

EXPERIMENTS 


In the hrst senes of experiments, the dogs were anesthetized and pieces of 
liver, spleen, bone-marrow, lymph nodes and various other tissues were removed 
The hemolyzed corpuscles from 100 cc ot dog’s blood were injected into the 
jugular vein At intervals of from fifteen minutes to three hours thereafter, 
additional pieces of the same organs were excised Samples of blood from the 
jugular vein, corresponding in time to the various sets of tissues removed, were 
studied by the spectrophotometnc method devised by Sheard, Baldes, Mann and 
Bollman,”'’ to determine the quantity of bilirubin in the circulating blood at the 
various stages of the experiment The protocols of three typical experiments are 
given 

Explriment 1 — A dog weighing 27 3 Kg was anesthetized with ether at 3 05 
p m and pieces of the liver, spleen, bone-marrow (right femur) and mesenteric 
lymph node were removed Fifteen cubic centimeters of blood was withdrawn! 
from the jugular vein for the determination of bilirubin At 3 10 p m, the 
laked corpuscles from 100 cc of the blood of another dog w'ere injected into the 
jugular vein This solution w^as made isotonic by the addition of sodium chloride 
and was warmed to 37 C At 3 25 p m , a piece of bone-marrow (right humerus) 
was remo\ed At 3 40 p m pieces of liver, spleen and bone-marrow (left 
femur) were removed, and IS cc of blood was withdrawn from the jugular vein 
At 4 10 p m, pieces of liver, spleen, bone-marrow (left humerus), retrosternal 
Ij^mph node and mesenteric lymph node were removed and 15 cc of blood was 
withdraw'!! from the jugular vein The animal was killed The results of the 
postmortem examination were negative 

Speetrophotometric studies of the samples of blood, by the method described 
bj Sheard, Baldes, Mann and Bollman, showed a marked increase m bilirubin 
content during the course of the experiment This was indicated by increased 
absorption in the region of wave length 500 to w-ave length 430, due to the bili- 
rubin in the acetone-alcohol solution of the blood sample At wave length 430, 
the first sample showed 75 per cent transmission, the second show’ed 51 per cent 
and the last show'ed 50 per cent 

The tissues remo!ed during the experiment w'cre fixed in Zenker’s fluid, sec- 
tioned in paraffin and stained by the Berlin blue method A study of these sections 
did not show any recognizable change m the quantity of iron-contammg pigment 
III the Iner, spleen and mesenteric Ivmph nodes A section of the bone-marrow 
renioied before the injection of hemoglobin contained a small amount of iron A 
similar section taken one hour after the injection of the hemoglobin had more 
than twice as much of the iron-containing pigment This increase occurred chiefly 
in the form of tiny greenish-blue droplets, or clusters of droplets, which w'ere 


3S Sheard, Charles, Baldes, E J I^Iann, F C and Bollman J L 
photometric Determinations of Bilirubin, Am J Pasiol 76 577,’ 1926 
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or light blue depending on its concentration in the cell, the nuclei were stained 
red and the C 3 toplasm, in general, a faint pink Erythrocytes were stained a faint 
jellowish green 

IRON-COKTAINING PIGMENTS AS SEEN NORMALLY IN BONE- 
IiIARROW, SPLEEN AND LIVER 

Before the vanous expeiiments aie described, it is advisable to 
present the pictuie normalh seen in the bone-marrotv, spleen and bvei 
Such tissues were embedded in paraffin and stained with Berlin blue and 
alum caimine to demonstiate the occuiience of iron-containmg pigment 
In the bone-maiiow (fig 1), this pigment tvas seen in the form of dark 



t 


Fig 1 — Bone-marrow before injection of hemoglobin, X 1,000 The section 
showm here and in subsequent figures were all stained for iron b\ the Berlin 
blue method 

masses which -were actually blue in the section, but tvhich photogiaphed 
black tvith a led scieen The masses lay as single droplets oi clusters 
of droplets m large cells of reticulai type, which weie seen between 
fat droplets and mingled ivith the othei cellular elements of the bone- 
mairow Such cells often showed a diffuse faintly blue stain in addi- 
tion to the daik blue dioplets 

A section of the spleen hkewuse showed laige numbers of the dark 
masses, wdiich w^ere found in the laige phagocytic cells usually called 
splenic cells A diffuse fainth blue stain also W'^as seen m some of 
these cells None of the iron-containing pigment w^as found in the 
malpighian corpuscles 
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The spleen contained a moderate amount of iron before the injection of the 
hemoglobin, and a noticeable increase did not occur during the course of the 
experiment The samples of blood from the jugular vein were studied by the 
spectrophotometnc method A marked increase in the bihrubm m the serum 
was shown by the percentage of transmission at wave length 430, this was b7 
before the injection of laked blood and 57, 59 and 64 m the samples withdrawn 
following Its injection 

In two expel iments the animals weie allowed to live six horns oi 
longer altei the injection of hemoglobin 

Explrimcnt 3— a dog weighing 13 2 Kg was etherircd and pieces of liver, 
spleen and bone-marrow were removed before and one hour after the intravenous 



Fig 3 — ^Bone-marrow two hours after injection of hemoglobin, X 1,000 

injection of laked corpuscles The incisions were then closed Five hours later 
the animal appeared to be in good condition, but died during the night The 
results of the necropsy twenty-two hours after the injection of laked blood were 
negative, except for the presence of about 30 cc of thick bloody fluid in the 
peritoneal cavity The usual tissues were removed for study 

Under the microscope in the first series, a small amount of iron-contammg 
pigment was seen m the liver and the mesenteric lymph node, and comparatively 
small quantities in the spleen and the bone-marrow (fig 4) In the other two 
senes there was little, if, any, change in the liver, spleen and lymph nodes, while 
the iron content of the bone-marrow was about doubled In the bone-nWnow 
(fig 5), one hour after hemoglobin was injected, there was seen to be a marked 
increase in the number of greenish-blue droplets, which appeared to be the form 
that the hemoglobin assumes when it is first taken up by the reticular cells The 
bone-marrow (fig 6), from six to twenty-two hours after the injection of hemo- 
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always found lying within reticular cells of the bone-marrow When these 
tissues were studied unstained, or stained by the eosin and inethylene-blue method, 
the intracellular droplets were an orange-yellow, and were the only pigments 
appearing in the sections 

Experiment 2 — This experiment was similar to experiment 1, although cover- 
ing a slightly longer period of time A dog weighing 22 Kg was etherized, and 
pieces of liver, spleen and bone-marrow were removed, after which the laked 
corpuscles from 100 cc of dog’s blood were injected into the jugular vein Addi- 
tional pieces of the same organs were excised at intervals of thirty minutes, one 
hour, two hours and three hours after the injection of laked blood At the same 
time, blood was withdrawn for the determination of the serum bilirubin 



Fig 2 — Bone-marrow thirty minutes after injection of hemoglobin, X TOOO 

Examination, by the Berlin blue method, of the tissues removed m the course 
of the experiment showed a moderate number of masses of iron-containing pig- 
ment lying in reticular cells of the bone-marrow before the injection of hemo- 
globin (fig 1) The specimen of bone-marrow removed thirtj'^ minutes after the 
injection of hemoglobin contained about three times as much of this pigment, which 
appeared as grapelike clusters of greenish-blue droplets and was intracellular 
(fig 2) Figure 3 shows the condition of the bone marrow two hours after the 
hemoglobin was injected Here about twice as much iron-containing pigment was 
seen as at the beginning of the experiment Bone-marrow removed after three 
hours also showed a marked increase m the pigment 

The liver, prior to the injection of hemoglobin, showed small amounts of iron 
confined almost entirelv to the tissues of the periportal spaces The amount of 
iron pigment increased slightly two hours after the hemoglobin was injected, and 
the increase was more marked after three hours Then small quantities of iron 
could be seen m occasional stellate cells, and more m the periportal spaces 
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globm, contained similar droplets which stained a deeper blue, suggesting that 
more free iron had been liberated from engulfed hemoglobin Such deep blue 
droplets were seen in most sections of normal bone-marrow 

Determinations of the serum bilirubin showed marked increase in bile pig- 
ment m the circulating blood after one hour, and a less degree of bilirubinemia 
after from six to twenty-two hours At wave length 430, the first sample gave 
85 per cent transmission, the second gave 20 per cent transmission and the last 
51 per cent transmission 

Experiments 1, 2 and 3 were selected from a group of nine because 
m them the results were most striking In thiee othei expenments theie 
was a definite, although model ate, mciease in the amount of iron- 



Fig 6 — Bone-marrow from si\ to twenty-two hours after injection of hemo- 
globin, X 200 

containing pigment in the leticulai cells of the bone-man ow, in the 
lemainmg three expenments, a diffeience could not be detected between 
the bone-maiiow befoie and that aftei the injection of hemoglobin 
With ’the exception of that occuiimg m the fiist experiment, theie was 
little, if any, change in the non content of the livei As a lule, the 
picture in the spleen leinained the same aftei the injection of hemo- 
globin as befoie, although in one experiment an appaient slight increase 
in non was noted Since consideiable amounts of non aie usually 
scatteied diffusely thiough the splenic pulp, it is impossible to say with 

ceitainty fiom a microscopic study that an inciease in the iron content 
did not occur 
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Fig 5 — Bone-marrow one hour after injection of hemoglobin, X 200 



HALDEM AN— FORMATION OF BILE PIGMLNl 1007 

spleen and bone-maiiow were lemoved fioin a dog weighing 15 Kg 
Two bundled cubic centimeteis of blood was withdiawn fiom the 
jugular vein, and additional pieces of the tissues were taken at neciopsy 
following the animal’s death fiom seven to twenty-two houis later 
The amount of iron piesent in the diffeient senes of tissues did not 
show appreciable change In a similar expeiiment, 250 cc of blood 
was withdiawn from a dog weighing 20 Kg The tissues taken 
before hemoiihage were compared with those lemoved an hour later 
and with those lemoved forty -eight hours later In this case also, the 
iron content of the livei, spleen and bone-mairow lemamed the same 
throughout the expeiiment 

In order to rule out, as an impoitant factor, the mnuence of the 
operative piocediiie on the organs studied, two expeiinients were per- 
formed in which the pieces of livei, spleen and hone-man ow were 
removed at fiom thnty-minute to sixty-minute intervals up to two and 
a half hours, hut m which laked blood was not injected These tissues 
did not show definite change as legaids non content, thus indicating 
that the micioscopic changes observed in previous expenments weie 
entiiely the result of the injection of hemoglobin into the blood stieam 

In the afoiementioned protocols of expenments little has been said 
of the lymph nodes and various othei memheis of the reticulo- 
endothelial system Pieces of mesenteric lymph nodes weie lemoved 
during the course of most of the experiments The sections invariably 
showed either small tiaces of non oi its complete absence, without 
difference between those pieces lemoved before and those removed 
after the injection of hemoglobin 

One 01 two small nodes weie usually found adheient to the deeper 
surface of the sternum near its upper end Such nodes were iisually 
1 eddish blown and contained much blood, sometimes resembling hemo- 
lymph nodes and at othei times tiue lymph nodes In one animal, a 
blood vessel was demonstiated to be passing into such a node The 
Berlin blue stain showed varying amounts of non, as well as consider- 
able coal dust, present in the medullaiy portions of these nodes In 
many cases, the iron was present in relatively large quantities, although 
the site of these nodes rendered it impossible to obtain specimens from 
the same animal before and after hemoglobin had been injected 
Bronchial lymph nodes contained moderate amounts of non 

Other organs, namely, the thymus gland, pituitary gland, supi arena! 
gland, testis ovary and kidney, were stained foi iron This substance 
was imanably absent except for occasional minute tiaces in the con- 
nective tissue of the ovary, where it probably had resulted from the 
hemorrhage into luiituied graafian follicles Even aftei the injection 
of hemoglobin, the kidney leinained fiee fiom demonstiable non 
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When one consideis the wide distiibution of the bone-mairow, it is 
not smpiising that a thud of the experiments failed to show an increased 
content of non following the injection of hemoglobin Only a tiny 
fiagment of maiiow was examined and one can merely guess at the 
changes going on in the lemaindei of the skeleton It is significant, 
howevei, that m none of the cases did sections of bone-mairow taken 
after such an injection show a decrease m non content One is justified, 
theiefore, in attributing the inci eased iron content of the bone-marrow 
in the cited cases to the injection of hemoglobin This substance is 
taken up b}^ the leticulai cells of the bone-man ow, m which it bieaks 
down, with the hbeiation of non and the foimation of bihiubm oi an 
intei medial y pioduct Piohablj' the bilnubin passes into the cn dilating 
blood as lapidly as it is elaboiated and, for this leason, is never deposited 
in the tissues in a demonstiable foim 

Two expel imeiits weie earned out in much the same way as those 
desciibed except that the 100 cc of hiked blood was injected into a 
tiibutaiy of the poital vein instead of into the jugulai vein, thus foicing 
the hemoglobin to pass tlnough the liver before it leached the bone- 
man ow and the spleen In both expenments, the blood seium showed 
a high degiee of hilnuhinemia aftei fiom one to two houis A slight 
mciease in non content occuned m the hvei, without any definite 
change in the spleen In one expenment theie was a moderate increase 
of non-containing dioplets m the bone-man ow, a change was not seen 
in the bone-man ow in the othei expenment The jaundice may have 
been laigely of an ohstnictive type owing to injuiy of the hepatic cells 
b^ the injection of hemoglobin into the poital vein 

In two othei expenments, splenectomy was peifoimed just prior to 
the injection of laked blood into the jugulai vein In one of the 
expenments obseivations foi two and a half houis showed a maiked 
use m seium bilnubin The tissues showed a slight mciease m the 
non content of the livei and a slight use in the number of iion- 
containing dioplets in the bone-man ow The dog m the second expen- 
ment was allowed to live twenty-four houis and was then killed Befoie 
splenectomy and the injection of hemoglobin, the liver contained a small 
amount of iron Twenty-foui houis latei theie was a maiked mciease 
in the iron-contaming pigment m the stellate cells and occasionally in 
small peripoital spaces The bone-man ow showed a slight mciease m 
iion-contammg diojilets Fiom these experiments, it would seem that 
lemoval of the spleen may cause the liver to assume a moie piomment 
pait than it usually does in the formation of bilnubin, although definite 
conclusions cannot be drawn fiom such limited data 

It was thought that a lapid loss of blood might Cduse a demonstiable 
deciease in the iron content of vaiious tissues, since the rate of pioduc- 
tion of hemoglobin would piobably be accelerated Pieces of liver. 
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Studies on the formation of bilirubin in experimentally produced 
hematomas of the scalp were repoited by van den Beigh Such an 
experiment was perfoimed foi the purpose of studying the iron con- 
tent of the tissues 

Expekime^t 5 -a dog weighing 23 5 Kg was anesthetized at 10 a m , 
November 11, and 100 cc of blood was withdrawn from the jugular vein into 
citrate solution and centrifugated, and the cells were washed with physiologic 
solution of sodium chloride The cells were diluted with physiologic solution of 
sodium chloride to make 90 cc , which was injected as deeply as possible into the 
scalp over the right parietal bone These steps were carried out with precautions 
to keep all solutions sterile At 10 a m, November 13, an attempt to aspirate 



Fig 7 — Mediastinal tissue four days after the injection of hemoglobin into the 
pleural cavity Two layers of pleural endothelium are seen at the periphery of 
the field Iron appears in the connective tissue cells , X 200 

fluid from the site of the injection was unsuccessful One hundred cubic centi- 
meters of laked blood was injected under the scalp over the left parietal bone At 
10 a m, November 15, fluid could not be aspirated from the sites of injection 
The animal was killed 

Small amounts of blood were found at the sites of injection, and considerable 
blood had gravitated into the cheeks Pieces of tissue from the scalp were fixed, 
sectioned and stained by the Berlin blue method The sections showed iron 
present m a large number of cells of the histiocyte type which lay in strands of 
connective tissue between the muscle bundles The absence of iron from the 
muscle bundles themselves was apparent In sections taken from the region of 
the right parotid gland, to which blood had gravitated, cells of the areolar tissue 
also were seen to contain iron 
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The expeuments of Hooper and Whipple, who injected laked blood 
or a solution of hemoglobin into the pleural cavities of dogs, were 
lepeated These authors found biliiubin present in quantities demon- 
strable by the Huppert-Salkowski test on the day following the injection 
of hemoglobin They concluded that the transfoimation of hemo- 
globin into bilirubin is accomplished by tbe endothelium lining the 
pleuial cavity In the following expeiiment, their technic was employed 

Experiment 4 — A dog weighing 7 Kg was anesthetized at 2 p m, November 
16 Fift}’^ cubic centimeters of blood was taken from another dog, the erythro- 
cytes were waslied with ph}siologic solution of sodium chloride and then laked 
with distilled water This solution was diluted with physiologic solution of 
sodium chloride to make 400 cc containing 06 per cent sodium chloride, which 
was injected into the right pleural cavity of the anesthetized animal At 9 a m , 
November 17, 60 cc of dark red fluid was withdrawn from the right pleural 
cavity and centrifugated, and smears were made of tiic sediment The super- 
natant fluid w'as divided into three portions The first portion was examined by 
the spectrophotometric method, which proved unsatisfactorj owing to the large 
amount of hemoglobin in the solution \ second portion gave a faint (ques- 
tionable) indirect van den Bergh reaction for bile pigment Tlie other portion 
was subjected to the Huppert-Salkowski test, as used by Hooper and Whipple, it 
gave a faintly positive reaction At 9 a m , November 18, 50 cc of laked 
erythroevtes in 200 cc of 06 per cent sodium chloride solution was injected into 
the left pleural cavity At 9 a m , November 20, the animal was killed 

Necropsy revealed nothing abnormal except in the thoracic cavity, which did 
not contain free fluid A brown fibrinous exudate covered the parietal pleura near 
both bases and over the diaphragm A similar exudate and small black particles 
appeared on the mediastinal tissue between the heart and the diaphragm Pieces 
of tissue from v'arious points in the thoracic cavity were fixed, sectioned and 
stained bj^ the Berlin blue method 

Smears from the aspirated pleural fluid showed large numbers of erjthrocytes 
and polymorphonuclear leukocytes, in which iron could not be demonstrated 
Fixed sections of the fibrinous exudate taken at necropsy showed traces of iron 
m a few cells resembling the large mononuclear leukocjtes of the blood The 
most significant observation in this experiment was the presence of iron m manv 
connective tissue cells of the mediastinal tissue (fig 7) Large numbers of 
stellate cells with large oval nuclei (evidentlj" belonging to the histiocvte or con- 
nectiv'e tissue macrophage group) were stained a characteristic blue in sharp 
contrast with the endothelial cells, which were free from anv trace of iron The 
non-contammg cells lay immediately subjacent to the surface layer of endothelium 
A lymph node on the internal surface of the sternum and one on the posterior 
thoracic w'all both contained large amounts of iron A small quantity of iron 
was found in a peribronchial lymph node 

The results obtained in this expeiiment confiim the earlier w'^ork of 
Hoopei and Whipple in so fai as they show the piesence of bile pigment 
111 the pleuial cavity following the injection of hemoglobin Howev'^er, 
it appears that instead of the pleural endothelium (or mesothelium) 
being the tissue concerned, as these authors assumed, the cells of the 
subendothehal connective tissue converted the hemoglobin into bilirubin 
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bone-marrow, spleen and liver contained, m varying amounts, an orange- 
yellow pigment which gave the characteristic Berlin blue reaction of 
iron Since it is known that iron is libeiated m the breaking down of 
hemoglobin into bihiubin, it is reasonable to conclude that the cells that 
contain iron are those concerned m the conversion of hemoglobin into 
bihrubm, or at least into a precursor of bilirubin Furthermore, when 
samples of the various tissues are leinoved before the intravenous 
injection of hemoglobin and at regular intervals of time thereafter. 
It may be justifiably assumed that the tissues showing a striking increase 
in iron content (namely, the bone-marrow) are those actively con- 
cerned in the process of conveiting hemoglobin into bilirubin, while 
those tissues containing a constant amount of iron (as the spleen) 
probably have to do with storage of the non until it is again built up 
into hemoglobin 

Various objections can be raised to the methods used and the con- 
clusions drawn It is unfoitunate that a microscopic demonstration 
cannot be given of every step in the conversion of the hemoglobin 
molecule into bilirubin Instead, one must fill in the gaps with the aid 
of information obtained by othei workers who approached the problem 
with othei methods The results obtained harmonize well with those 
reported by experimenters who lemoved various organs, and by those 
who studied the blood flowing to and from these oigans and tissues 
From a leview of the various types of cells that contain an increased 
amount of iron following the injection of hemoglobin (reticulai cells 
of the bone-marrow, stellate cells of the liver and histiocytes in the 
thoracic wall and scalp), it is seen that these cells are all a j^ait of the 
reticulo-endothehal system 

CONCLUSIONS 

The Berlin blue method for the demonstration of iron-contammg 
pigment in the tissues provides a means of identifying the cells that 
aie concerned with at least one stage of the conversion of hemoglobin 
into bilirubin 

By the aforementioned method it has been shown that the intra- 
venous injection of hemoglobin is often followed within an hour by a 
striking increase m the number of dioplets of iron-contaming pigment 
m the reticular cellg of the bone-mairow, and occasionally by a moderate 
mciease of such pigment in the stellate cells of the livei 

The conclusion is drawn that the bone-man ow plays the majoi 
role m the formation of bihrubm, with the liver, spleen and possibly 
the lymph nodes having a lesser pait m this process 

The connective tissue macrophages, or histiocytes, are probably 
lesponsible for the local formation of bihrubm resulting from the injec- 
tion of hemoglobin into the pleural cavity or undei the scalp 
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In a similai expeiiment, the animal was killed sixteen days after 
laked blood had been injected undei the scalp Here also (fig 8) con- 
siderable quantities of non could still be seen in the cells of the connec- 
tive tissue lying between the bundles of muscle Although in these 
expel iinents it was not possible to demonstrate the foimation of bih- 
lUbin at the site of the injection of hemoglobin, one may assume from 
the expel iments of van den Beigh, and of Makino,’’® that the hemo- 
globin vmdeiwent such a transfoiniation It would appear that the cells 
concerned m this piocess aie the histiocytes, which belong to the same 



Fig 8 — Scalp sixteen days after local injection of hemoglobin Iron is seen 
in the connective tissue macrophages, X 600 

geneial system (leticulo-endothelial) as those cell^ which noimally 
conveit hemoglobin into bihiubin oi its precuisor in the bone-man ow, 
spleen and hvei 

COMMENT 

The expel iinents desci ibed in this report ai e the i esult of an attempt 
to use new methods in the study of an old pioblem, namely, the site of 
the foimation of bile pigment It was found that such tissues as the 

39 Makino, J Beitrage zur Frage des anhepatocellularen Gallenfarbstoff- 
bildung, Beitr z path Anat u z allg Path 72 808, 1923-1924 
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Doan’s observations on the effect of splenectomy were of universal 
application to the reaction to foreign substances in general oi whether 
they applied only to the reaction to the specific substance sodium nude- 
mate If the spleen has such a function as storing and then discharging 
leukocytes, it would be of as great significance as the mobilization of 
red cells by the spleen from its reservoir, m conditions of great need, 
as demonstrated by Barcroft - 

To determine this point, experiments were cained out, the effect of 
splenectomy being observed on the peripheral leukocyte count following 
injections of bacterial vaccines, and the lesults being compared with 
those following injections of sodium nuclemate 

EXPERIMENTAL PROCEDURE 

Vaccines were prepared by suspending twenty-four liour cultures of B coh 
on agar m 0 9 per cent sodium chloride and killing by heat The same suspension 
was used in 1 cc doses m all rabbits, into which injections were made This 
dosage caused no obvious symptomatic or circulatory change's in the rabbit, and 
was well tolerated in repeated doses 

Sodium nuclemate (Merck) from yeast nucleic acid, the same product as used 
by Doan, was dissolved in distilled water in 10 per cent solution Two lots were 
used, both being negative to the biuret reaction In addition, injections were made 
into one animal of nucleimc acid (Merck) to which sodium hydroxide had been 
added until solution was effected and was faintly alkaline with phenolphthalein 
Curves of the leukocyte counts of the blood from the ear were made preliminary 
to and following the intravenous injection of these substances Splenectomy was 
carried out on eleven rabbits aseptically At varying times following operation, 
the leukocyte response to vaccines was determined in one series of animals, and 
the response to sodium nuclemate in another series 

To avoid all possible emotional factors which cause a disturbance in the 
leukocyte count, the rabbits were kept as quiet as possible during the bleeding, on 
a small table or m a roomy box, which restrained them from running about, but 
which permitted them to remain in their natural positions without cramping 
Leukocyte counts were made by the same person with the same counting apparatus 
throughout the course of the experiments Counts were made only after a good 
flow of blood had been obtained, as experience had shown that counts made on the 
first drop of blood escaping when the blood flow is poor give figures that are 
entirely too high When the ears are cold and cyanotic, as seen after large doses of 
sodium nuclemate, m the more or less stagnant blood, the leukocytes are likely to 
accumulate, as is evidenced by the fact that subsequent drops of blood show lower 
counts, which check each other satisfactorily This is in accord with the observa- 
tions of Shaw,® who found that when the rabbit’s ears are cold, and the blood flow 
IS slow, the leukocytes accumulate m the vessels and cause a higher count than 

2 Barcroft, J , Harris, H A , Orahovats, D , and Weiss, R A Contribu- 
tion to the Physiology of the Spleen, J Physiol 60 443, 1925 Barcroft, J , and 
Stephens, J G Observations upon the Size of the Spleen, ibid 64 1, 1927 

3 Shaw, A F B The Influence of the Vasomotor State of the Peripheral 
Blood Vessels on the Leucocytic Content of the Blood, J Path & Bact 29 389 

1 0V/^ oo?. 



DOES SPLENECTOMY INFLUENCE THE LEUKO- 
PENIA INDUCED BY THE INJECTION OF 
CERTAIN FOREIGN SUBSTANCES 

ISOLDE T ZECKWER, MD 

PHILADrXPHIA 

Doan, Zerfas, Wairen and Ames ^ lecently leported interesting 
experiments which suggest that the spleen may play a more inpoitant 
role in the redistribution of leukocytes within the body after injections 
of foieign substances than has hitherto been thought to be the case 
Sodium nucleinate injected intravenously into a noimal animal lesults 
in a maiked leukopenia in the peiipheial blood, which lasts for a num- 
bei of hours, when it is succeeded by a leukocytosis Doan and his 
co-woikers expiessed the belief that during the jieripheral leukopenia 
the leukocytes have collected exclusively in the spleen, as indicated by 
leukocyte counts made on blood fiom the visceia, and they stated 
“That the spleen is solely lesponsible foi the teinpoiar\ depiession of 
white cells in the general circulation undei the conditions has been 
shown by splenectomy ” They found that, “with the spleen eliminated 
from the rabbit, sodium nucleinate, undei the conditions outlined, 
repeatedly produced a leukoc) tosis, without preceding leukopenia, within 
a peiiod of time one half to one sixth of that requiied in animals 
in which the spleen was intact, the lattei invaiiably showing a piofound 
leukopenia immediately following the nucleinate injection ” They indi- 
cated the importance of such a function of the spleen “That the spleen 
may, under certain conditions, act as a tempoiary leservoii for myeloid 
white cells and thus exert something of a legulatory function, more oi 
less beneficial', over their availability to the geneial cn dilation and 
tissues seems cleai ” They expressed the belief, howevei, that the 
“leukopenia of splenic origin aftei sodium nucleinate” may lepiesent a 
disadvantage 

Since the peripheial leukopenia follownng the injection of sodium 
nucleinate seemed to lesemble the peripheral leukopenia commonly 
observed after the intravenous injection of killed bacteria and other 
foreign substances, it seemed of importance to deteimme whether 

* Submitted for publication, Feb 28, 1929 

* From the Department of Pathology, University of Pennsylvania Medical 
School 

1 Doan, C A , Zerfas, L G , Warren, S , and Ames, O A Study of the 
Mechanism of Nuclemate-Induced Leucopenic and Leucocytic States, with Special 
Reference to the Relative Roles of Liver, Spleen, and Bone Marrow, J Exper 
Med 47 403, 1928 



The Effect of the InjecUon of B Coli Vaccine and Sodium Nucictnatc on the 
Leukocyte Count m the Pcnpheial Blood 
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when the blood flows at normal velocity He also found that pressure or 
“milking” a constricted vessel caused an increase in the leukocyte count 

After preliminary leukocyte counts were made, the intravenous injection was 
given, following which leukocyte counts were made at frequent intervals through- 
out the day All counts were made on the blood from one ear, while the other 
ear was used for the intravenous injection The experiments were all begun at 
about the same time of day, and the animals were fasted since the day before 
Autopsies on splenectomized animals showed no accessory splenic tissue 
In three splenectomized animals, blood pressure tracings were made with the 
animals under sodium barbital anesthesia (04 Gm per kilogram of body weight), 
simultaneous leukocj'te curves being made 

RESULTS 

Leukocyte Changes Following the Injection of B coh Vaccine — 
(a) The Effect of Splenectomy on the Degree of Leukopenia The 
leukoc 3 ^te curves following the injection of B coh vaccine were com- 
pared in two animals (R 1 and R 3, table) before and after splenectomy 
A rapid fall in leukocytes to a low level occurred after each injection, 
whethei the spleen was present oi absent, even when, as on one occasion, 
a high initial leukocyte count was present due to infection (R 1) A 
third rabbit (R 5), in which no cuive had been determined before 
splenectomy, showed on two occasions a profound leukopenia fourteen 
and nineteen days aftei splenectomy 

Usuall} the leukocytes fell to about the same level, whether the 
bacterial injection was a first injection oi a lepeated dose, or whether 
the spleen was piesent or had been removed On two occasions, once 
111 an intact rabbit (R 2) and once in a splenectomized rabbit (R 3), 
howevei , the leukocytes did not fall to such a low level as they had on a 
previous injection in the same animal Consequently, any demonstra- 
tion that splenectomy causes an alteiation in the degree of leukopenia 
Mould have to be controlled by determining the range of variation in a 
large series of intact animals No such quantitative comparison was 
attempted in these experiments Foi the piesent purpose, merely the 
demonstration that a marked leukopenia occurred in the absence of the 
spleen was consideied sufficient 

From the total leukocyte counts and the differential count, the num- 
ber of gianulai and nongranulai cells was calculated When the total 
leukocyte count dropped, the numbei of polymoiphonuclear cells fell 
nearly to zero and that of the lymphocytes fell appreciably When the 
total leukocyte count lose, this rise was due largely to young forms of 
poh morphonucleai cells, and the Ijmiphocytes remained at a low level 
and did not rise during the course of the experiment The rise in 
leukocytes M^as due then to new cells being discharged from the marrows 
not to the original leukocytes being returned to the cuculation The 
same distiibution of cells occuiied whether the rabbits weie splenecto- 
mized or intact 
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at times following splenectomy varying from four to eighty-nme days 
Just as with injections of B coU, there could not be made out any 
clearcut difference in the degree of leukopenia depending on whether it 
was the first injection or a lepeated injection, or whether the spleen was 
present or had been lemoved Even m the presence of a high leukocyte 
count due to infection m R 10, the leukocyte fall was pronounced In 
fact, the higher the leukocyte count, the more spectacular is the fall 
With the doses of 1 Gm it was difficult to get representative samples of 
blood The blood as first seemed fiom the punctuie was deep purple 
and viscid Attention has been called previously to the fact that such 
blood does not peimit a valid count As concrete illustrations of this, 
111 the splenectomized rabbit R 7, one hour after the injection of sodium 
nucleinate, a count made on the stagnant blue blood was 4,600 cells, 
while a moment later, when a good flow had been secured, the count 
was 2,700 

(c) The Effect of Splenectomy on the Time of the Rise of 
Leukocytes After the Leukopenic Period In the expeiiments of Doan 
and his associates, they stated that splenectomy results in a rise in 
leukocytes after injections of sodium nucleinate within a period of time 
from one half to one sixth of that required in animals with spleens 
intact Perhaps the results in one group of splenectomized rabbits 
were being compared with those m a control group of intact animals 
rather than the curves in the same animals before and after sjfienectomy, 
as the charts of the splenectomized animals show no curves previous to 
the operations, except that in one chart the curve after partial sple- 
nectomy was compared with that after complete splenectomy m the 
same rabbit 

In the present experiments, the time of rise in leukocytes was found 
to differ so greatly in different intact animals that it would seem to be 
necessary to have a large series of normal and test animals, in order to 
establish means of the two series which could be compared for a sig- 
nificant diffeience Instead of lunning such a large series, it was 
thought advisable to determine at least two curves before splenectomy 
in several animals, and to compare these results with curves after 
splenectomy in the same animals This would control the effect of repe- 
tition of the injection and would also control the factor of individual 
variation in different animals The accompanying table shows the 
results thus obtained in R 8, R 11, R 12 and R 13 (charts 1 and 2) 

R 11 received two injections before splenectomy was performed 
The second time a rise occurred nearly two hours sooner than on the first 
injection The animal was then splenectomized Five days after opeia- 
tion, on the injection of the same dose of sodium nucleinate, the rise 
occurred nearly two hours sooner than on the second injection That 
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(b) The Effect of Splenectomy on the Time of Rise of Leukocytes 
after the Leukopenic Period, Following the Injection of Vaccine In 
R 1 and R 3 (table), the rise in leukocytes after the leukopenic period 
occurred sooner after splenectomy than in the same animals before 
splenectom)'- Doan and his co-workers had considered that an earlier 
rise in leukocytes after injection of sodium nucleinate was a result of 
splenectom}’^ But in the case of injections of vaccine, in which the 
development of immunity must be considered, such a conclusion could 
not be leached without determining the effect of lepeated injections 
pel se 

In an intact animal, R 2, two curves following the injections of 
vaccine were made six days apart The second injection resulted m a 
much earlier rise m leukocytes Consequently, the earlier rise obtained 
in R 1 and R 3 aftei splenectomy, as compared with that before opera- 
tion, could not be attributed to splenectomy, but seemed to be merely 
the quicker response on the part of the leukocytes induced by the first 
injection 

The results indicated that splenectomy had no such effect on the 
leaction to vaccine which was found by Doan and his associates to 
occur after injection of sodium nucleinate This conclusion necessitated 
a leinvestigation of the effect of splenectomy on the leukocyte changes 
following the injection of sodium nucleinate 

Leukocyte Changes Folloivmg the Injection of Sodium Nucleinate — • 
(a) The Effect of Varying Doses of Sodium Nucleinate Doan used 
sodium nucleinate in doses of 1 Gm per rabbit In his charts it is 
indicated that he often used caffeine sodium benzoate with it Evidently, 
the animals required stimulants after this large dosage, as, from his 
desciiption, the general constitutional reaction of the animals to this 
substance appears to be severe In the present experiments, doses of 
1 Gm were used in two animals (R 6, R 7) without stimulants, but 
these animals were so prostrated by the dose that blood could be 
obtained only with great difficulty It was found that 0 1 Gm of 
sodium nucleinate per rabbit was effective in producing a leukopenia, and 
resulted in no obvious vascular changes, so that the animals could be bled 
leadity, and this dosage was well toleiated by the animals, so that 
injections could be repeated frequently for comparison, Avithout stimu- 
lants 

(b) The Effect of Splenectomy on the Degree of Leukopenia In 
the present experiments, it was found that splenectomy did not prevent 
the occurrence of a marked degree of leukopenia following the intra- 
venous injection of sodium nucleinate in doses of 1 Gm per rabbit 
(R 6, R 7) , m doses of 0 5 Gm (R 11), and in doses of 0 1 Gm 
(R 7, R 8 R 9, R 10, R 12, R 13, table) In no animal was there 
found an absence of a marked degree of leukopenia, and this occurred 
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R 13 was the only rabbit that showed an earlier rise after 
splenectomy than at any time befoie splenectomy In the present 
experiments, therefore, there was no clearcut evidence that splenectomy 
resulted in a more rapid return use of leukocytes 

(d) The Changes in Blood Pressuie Resulting from the Injection 
of Sodium Nucleinate The question aiose as to whether the diffeience 



Chart 2 -Leukocyte counts in rabbit 12 after the injection of sodium nucleinate 
The curve marked A represents the count on November 26, after the injection of 
01 Gm, with the animal intact, B, that on December 6, after the injection of 
0 1 Gm , with the animal intact, and C, that on December 11, after the injection 
of 0 1 Gm , five daj's after splenectomy 

in results obtained by Doan and his associates and those recorded m the 
present experiments was dependent on ditfering conditions, such as 
changes in blood pressure occuriing in the present experiments and not 
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IS, the interval had not been shoitened aftei splenectomy by any moie 
than that by which the second i espouse, when the spleen was intact, had 
been shortened over the first R 12, on the othei hand, showed almost 
the identical inteival on two occasions before splenectomy and at five 
days after splenectomy 



Chart 1 — Leukocyte counts in rabbit 11 after the injection of sodium 
nucleinate The curve marked A represents the leukocyte count on November 27, 
after the injection of 0 5 Gm , with the animal intact, B represents the count on 
December 5, after the injection of 0 5 Gm , with the animal intact, and C, that on 
December 11, after an injection of 0 5 Gm, five days after splenectomy 

R 8 showed a return rise in leukocytes about two hours soonei after 
the third injection befoie splenectomy than after the second Aftei 
splenectom)'-, the rise occurred later than on the third occasion before 
splenectomy 
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In R 12, the smallei dosage, 0 1 Gm of sodium nucleinate, lesulted 
in a temporary fall of blood pressure from 92 to 36 mm of meicury, 
but there was a rapid return to the previous level in nineteen minutes 
For three and a half hours thereafter the blood pressuie lemained at 
the level at which it was pievious to injection, the expeiiment was then 
terminated The leukopenia occurred aftei the blood piessuie had 
returned to noimal, and was maintained, the counts varying fiom 1,200 
to 1,800 cells during this entire peiiod Chart 3 lepresents the changes 
in blood pressuie 

A similar result was obtained with the smallei dose in R 8, in which 
the blood pressure before injection was 110 mm On the injection of 

0 1 Gm of sodium nucleinate, the blood pressure fell tempoi ai ily to 40 
mm , with a rapid return to the pievious level in eleven minutes The 
leukopenia was maintained foi two and a half houis, dining which time 
the blood pressure remained at the preliminaiy high level until the 
expeiiment was terminated 

In the piesent expeiiments, five labbits weie used for injections of 
B coh and eight foi injections of sodium nucleinate Thiee of the 
animals in the B coh group and eight in the sodium nucleinate group 
were splenectomized The unifoimity of the results obtained made 
further experiments seem unnecessaiy In Doan’s experiments, 
“uncomplicated studies of the peripheral blood aftei sodium nucleinate 
were made in six rabbits,” and splenectomy was peifoimed in seven 

1 abbits 

COMMENT 

The hteiature on the pioblem of the ledistiibution of leukocytes 
within the body after the injection of various agents has been dis- 
cussed fairly completely by Doan and his co-workers, so it need not 
be mentioned here These authors emphasized the necessity of studying 
the living animal with the circulatory system functioning normally, and 
they believed that disregard of this is responsible for the conflicting data 
in previous expeiiments, many of which have been histologic studies 
of the tissues at death In living rabbits under barbital anesthesia they 
found, during the period of peripheral leukopenia, loweied leukocyte 
counts m the blood from the livei and lungs and no evidence of the 
accumulation of leukocytes within these organs, but a marked accumula- 
tion in the spleen 

In the present experiments, no attempt was made to localize 
accurately the leukocytes dining the period of peripheral leukoDema 
That peripheral leukopenia was invariably demonstrated m splenecto- 
mized animals implies logically that the viscera or the vasculai sj^stem in 
the splanchnic area provide for the temporary storage of leukocytes, 
and that such function completely compensates for whatevei function 
the spleen possesses m this i egard 
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operating in Doan’s expel iments Doan leported that the blood pressure 
was recorded in one cat after an injection of 2 Gm of sodium nuclein- 
ate, a model ate rise was maintained for some time As no leukocyte 
counts are stated, it is not evident that a leukopenia occurred m this 
experiment with the dosage used Vasoconstriction and vasodilation 
occurred in the labbits, and, as previously stated, these investigators 
often used caffeine sodium benzoate, which implies that the animals may 
have been in a state of considerable shock 

Recoids of the blood pressure weie made m splenectomized labbits 
(R 7, R 8, R 12), with the animals undei sodium baibital anesthesia 
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Chart 3 — Leukoc>te counts (W B C) and blood pressure (BP) following 
the injection of 0 1 Gm of sodium nucleinate into rabbit 12 (splenectomized) 


(0 4 Gm per kilogram of body weight) Eveiy precaution was taken 
to guard against complicating factois, so that the changes m blood 
pressure that occurred were the result of injections of sodium nucleinate 
per se Leukocyte curves of the blood fiom the vein of an ear were 
made at the same time 

In R 7, the injection of 1 Gm of sodium nucleinate caused an aorupt 
fall in blood pressure from 80 to 30 mm of meicury The blood pies- 
sure continued at the same low level without any rise for one and a half 
hours, when the experiment was terminated The numbei of peripheial 
leukocytes fell to 2,700, but this piobably does not represent the lowest 
level, as counts were not made frequently 





SOLITARY CYST OF THE KIDNEY =>- 

WILHELM C HUEPER, MD 

CHICAGO 

Solitary cysts of the kidney are one of the most uncommon con- 
ditions encounteied in renal pathology In a recent papei, Carson 
collected reports of 151 cases from the literature But Kairis, who 
also reviewed the literature on this subject, stated that Laquiere, to 
whom Carson lef erred in his communication, erroneously included m 
his list of solitary cysts a numbei of cases which do not belong to this 
gioup, but which consist of echinococcus cj'^sts, paranephritic cysts, 
cystic kidneys, traumatic blood cysts and other growths 

SEX AND AGE 

Solitary cysts are moie often found in women than in men (Caison 
gave a ratio of 89 41) The same author notes furthei that they 
usually occur in persons from 30 to 60 years old (aveiage age, 45) 
But they are occasionally seen m young peisons and in old people 

LOCATION AND MICROSCOPIC APPEARANCE 

The cysts are in general unilateral and aie moie often located in 
the right kidney than in the left (Carson gave a ratio of 51 21) They 
may occupy the upper or the lowei pole (Kairis found the cysts in the 
lower pole in two thirds of the cases) and are infiequentl)’’ found m the 
anterior surface or the hilum 

They appear in the hypochondriac region as round oi ii regularly 
oval cystic formations attached with a more oi less bioad base to the 
kidney They project into the abdominal cavity, wheie they are some- 
times adherent to the adjacent oigans The surface is grayish white 
and smooth The wall may be translucent They vary in size from that 
of a hen's egg to that of a full term uteius (fiom 30 to 6,000 cc ) 
Their average diameter is 15 cm (Carson) The thickness of the wall 
varies fiom 0 5 to 3 cm The fibrous capsule of the kidney extends 
over the whole cyst and can often be separated from the cystic wall 
proper The inner surface is smooth, grayish white and glistening 

* Submitted for publication, March 7, 1929 

From the Department of Pathology, Loyola University School of Medicine 
and the Laboratories of Mercy Hospital 

1 Carson Solitary Cysts of the Kidney, Ann Surg 87 250, 1928 

2 Kairis Zur Kenntnis der solitaren Nierencysten, Arch f khn Chir 149 ' 
700, 1928 

o,* Kystes sereux du rein et operations conservatrices, J de chir 

26 257, 1925 
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The conflicting lesiilts of these experiments with those of Doan 
illustrate the complexity of factois which determine the leukocyte count 
m the peripheral blood at any moment Theie is no suggestion that 
the actual quantitative data are not coirect, in both instances, under the 
given expel imental conditions But how slight may be the difference in 
experimental conditions which may be responsible for varying lesults is 
clearty demonstrated I have not been able to find any other work 
published on the effect of splenectomy on the redistribution of 
leukoc3qes which thiows light on the factois that might explain the 
apparent discrepancy I am inclined to believe that the differences in 
results may depend on the vasomotor state of the peripheral vessels, the 
use of caffeine perhaps determining the difference in Doan’s experiments 

SUMMARY 

Under the conditions of these experiments, splenectomy in rabbits 
had no effect in preventing the occurrence of the usual leukopenia which 
results from the intravenous injection of B coh vaccine and of sodium 
nucleinate, and had no definite effect in hastening the return rise in the 
number of leukocytes after the leukopenic period 



1025 


HUEPER— SOLITARY CYST OF KIDNEY 

this period the tubules normally pass thiough a cystic stage He con- 
tended, therefore, that the persistence of this state during later life 
represents the cause of sohtaiy cysts 

REPORT OF CASE 

A woman, aged 53, came to autopsy after an acute illness of a few days She 
had never complained of any abdominal symptoms The autopsy showed a stout 
woman with a diffuse, bilateral, hemorrhagic bronchopneumonia, fatty degenera- 
tion of the heart, septic hyperplasia of the spleen, cloudy swelling of the liver and 
kidne}^, marked hyperemia of the meninges and the brain, two small polypi in the 
uterine cervix and a large solitary cyst of the left kidney and a small one of the 
right 

The solitary serous cyst of the left kidne}" was located in the upper pole and 
measured 17 by 12 by 7 cm It was oval, with a delicate, translucent, grayish- 
white capsule in which blood vessels radiating from the kidnej’’ were clearly 
visible The renal capsule covered the cyst and could be stripped easily The 
base by which the cyst was attached to the kidney measured about 7 by 4 cm , and 
the kidney itself, 12 by 7 by 6 cm The kidney showed two deep retractions on the 
surface and was somewhat curved toward the anterior abdominal wall The inside 
of the cyst was smooth and glistening and showed several low trabeculae, which 
crossed each other in irregular fashion There was no connection with the renal 
pelvis The cyst contained a clear, serous, somewhat yellowish fluid The chemical 
analysis showed albumin, sugar, 20 ing per hundred cubic centimeters, non- 
protein nitrogen, 25 8 mg , uric acid, 2 3 mg , urea nitrogen, 7 4 mg , creatinine, 
1 1 mg , and no cholesterol The sediment showed only amorphous crystals 

The small cyst the si7e of a hazelnut in the cortex of the right kidnej was 
located at the middle of the outer curvature and contained a clear, watery fluid 
The microscopic examination of the wall revealed atrophic kidney tissue on the 
outside and a vascular, loose connective tissue on the inside of the cyst An 
epithelial lining was absent There was no elastic tissue in the cystic wall 
Examination of the kidnej at the region of the deep retraction showed a dis- 
turbance in the regular arrangement of the tubuh and glomeruli There was no 
increase of the interstitial fibrous tissue nor any evidence of a chronic inflammatorj 
process in these areas 

SUMMARY 

A case of solitary serous cyst of the kidney, which i emained 
clinically latent during life, is reported The presence of stiuctuial 
irregularities in the kidney seems to indicate that developmental distur- 
bances are responsible for the origin of sohtaiy serous cysts 
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Trabeciilation is sometunes obseived covering the whole or parts of the 
inner sin face Multilocular cysts aie occasionally seen The contents 
usually consist of a cleai, yellow, thin fluid which is strongly albuminous 
and contains uiea, uiic acid, chlorides and infrequently also cholesterol 
and fat Contents of a bloody chaiactei are due to a secondaiy hem- 
orihage (Laquieie found this in one tenth of the cases) Secondary 
infection may lesult m a puiulent fluid Besides crystals, the sediment 
may contain desquamated epithelial cells fiom the lining of the cyst 
Communications of the lumen of the c}st with the renal pelvis or the 
cahces do not exist 

MICROSCOPIC APPEARANCE 

The wall in geneial consists of three layeis The outei layei is 
formed by eithei the fibious renal capsule oi by ati opine renal tissue, 
the middle layei is a loose, vascular connective tissue, and the inner la) er 
consists of cells langing in shajDe fiom flat ones to cuboidal epithelial 
ones In the majority of the cases, the epithelial lining was absent 
The middle layer does not contain any elastic tissue except that found 
in the vasculai walls In a lecent publication, Judd and Simon'* 
stiessed this tact, they contended that solitaiy cysts with hemorihagic 
contents aie not always solitary serous cysts with secondary hemorrhage 
into the lumen, but that they are partly primary formations originating 
from aneuiysms, as they contain elastic tissue m their wall 

ETIOLOG\ 

Theie aie several theories concerning the etiolog) of these cysts 
The letention theoiy supported by Virchow - contends that the solitary 
cysts lesult fiom a constriction of tubules by scar tissue or blocking 
of the lumma by desquamated and degeneiated tubular epithelium and 
contributoiy small hemorrhages The absence of chronic inflammatory 
changes in many of the cases reported does not favor this theory In 
anothei theory, a failuie of the union between glomeruli and tubuli 
during the embijmnal development is considered as the causative 
mechanism of the cysts Boist,- on the other hand, legarded the cysts 
as the lesult of independent new foimations which arise from embryonal 
lests In suppoit of this theory, which is not accepted bv Lubarsch," 
Ruckert - reported the existence of transitions between solitari cysts 
and polycystic kidneys Sonntag - expressed the belief that they may 
originate from primary solid tumors due to extensive central necrosis 
A new view is bi ought into the discussion bv the investigations of 
Kampmeier ® In the study of fetal kidnei s, he observed that during 

4 Judd and Simon Hemorrhagic Cvsts of the Kidnev, Surg Gynec Obst 
45 601 1927 

5 Kampmeier A Hitherto Unrecognized Mode of Origin of Congenital 
Renal C\st Surg Gvnec Obst 36 208, 1923 
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Kern and Gold/ Lorentz^ and more lecently Spring^ repoited the fre- 
quent finding of fat in the livei in cases of tuberculosis Of mnety-one 
cases mentioned in Spnng’s papei, fourteen showed complete infiltiation 
of the liver by fat In sixteen cases, the infiltiation by fat was almost 
complete, and in thirty-one cases fat was found in an area corresponding 
to about one third of the lobule Fifteen cases showed fat only in 
the periphery of the lobule, while another fifteen cases showed only 
traces of fat 

Table 1 gives the sex, age, color and external appearance of the 
patients It shows in how many cases the liver was the seat of a passive 
hyperemia, of an increase in connective tissue, of infiltration by fat and 
of tubercles It states whether or not ulcerative lesions were present in 
the intestines, and mentions the conditions in the lungs It gives, 
further, the largest diameter of the islets of Langerhans in the pancreas 
Three of the 100 cases showed complete infiltration of the liver by 
fat In four, the liver showed fat only in an area extending about half- 
way from the periportal spaces toward the central vein, in twelve, fat 
was found in the outer third of the lobules, and in fifteen, fat was 
present only in the liver cells surrounding the periportal spaces Thiity- 
four per cent of the cases had some fat in the liver, only 3 per cent 
showed complete infiltration by fat Sixty-six cases presented no fat 
In addition to the 100 cases which ivere examined in detail with the 
special purposes of this study in mind, the available microscopic sections 
of the Iner and the records of the autopsies in 767 other cases of 
chronic tubeiculosis were examined for infiltration of the liver by fat 
In 129 of these 767 cases fat was seen grossly and mici oscopically, while 
in twenty-three fat could be detected only microscopically, in other 
words, only 26 32 per cent of 767 cases showed the presence of fat 
No attempt was made to determine the degree of infiltration by fat in 
this series of cases 

As table 1 further indicates, the age of the patient, the sex and the 
color apparently have no influence on the presence or absence of fat in 
the liver There is no relationship between the external appearance of 
the body and the fat content of the liver 

In twenty-seven cases, a more or less severe passive hyperemia was 
present in the liver microscopically None of these cases showed fat in 
the liver 

It IS surprising that the infiltration of the liver by fat in this material 
was much less frequent than is described in the literature The Amer- 

1 Kern, W, and Gold, E Ueber die Beziehung von Leberzirrhose zur 
Tuberkulose, Virchows Arch f path Anat 222 78, 1916 

2 Lo^ntz, F H Die Leber m ihrem Verhalten zur Tuberkulose und 
Cirrhose, Ztschr f Tuberk 20 232, 1913 

3 Spring, K Die Leber bei Tuberkulose, Frankfurt Ztschr f Path 
32, 1925 
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CHANGES IN THE LIVER AND IN THE PAN- 
CREAS IN CHRONIC PULMONARY 
TUBERCULOSIS 

WITH SPECIAL REEERENCE TO THE ISLETS OE LANGERHANS 

OTTO SAPHIR, M D 

CLEVELAND 

It IS well known that certain moiphologic changes occui in the liver 
in cases of chronic tuberculosis of the lung Aside from the frequent 
finding of tubercles, infiltiation by fat and an inciease in connective 
tissue in the liver often seem to accompany tubeiculosis of the lung The 
pancreas m these cases larely shows tubeicles, and only infrequently 
an increase in connective tissue The con elation between the changes 
in the pancreas and those m the livei in cases of chionic tuberculosis of 
the lung, however, has received but little attention 

The study heie presented deals with the examination of the liver 
and the pancreas in 100 cases of chronic ulcerative tuberculosis of the 
lung and with the data taken from 767 cases of tuberculosis Attention 
was directed to infiltration of the liver by fat, the inteistitial tissue of 
the liver and pancreas and especially to the islets of Langeihans Othei 
changes in the liver and panel eas, as pai enchymatous changes, passive 
hyperemia and amyloidosis, weie noted but are not discussed 

MATERIAL AND METHODS 

One hundred cases of chronic ulcerative tuberculosis were used for this study 
The patients were inmates of the sanitarium which is part of the Cleveland City 
Hospital The autopsies were performed from three to twenty-four hours after 
death Blocks of the liver and of the tail, the head and the midportion of the 
pancreas were hardened in a diluted solution of formaldehyde, U S P (1 10) 
and imbedded in paraffin Several blocks were used for frozen sections, and 
stained for fat with sudan III Hematoxylin and eosin were used for routine 
stains Mallory’s and van Gieson’s stains were applied to demonstrate connective 
tissue Ziehl-Neelsen’s method was applied to disclose tubercle bacilli An 
attempt to epunt the number of islets of Langerhans was futile, therefore the 
diameters of the islets were measured with the aid of a filar ocular, and the 
longest diameters recorded 

LIVER 

Infiltiation by Fat — The textbooks of pathology mentioned two con- 
ditions as causes of infiltration of the livei by fat, namety, chionic 
alcoholism and tuberculosis Indeed, the livei in chionic tubeiculosis 
serves as the every day example of infiltiation of that organ by fat 

* Submitted for publication, Feb 6, 1929 

^ From the Departments of Pathology of Western Reserve University Medical 
School and Cleveland City Hospital 
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lean literature contains few lefeiences to this subject, most of the 
im estigations having been made in Europe Lavenson and Kaisner/ 
whose material was taken laigely fiom the Philadelphia General Hos- 
pital, described the livei of tubeiculous persons with special lefeience 
to periportal fibrosis These authois gave a short description of their 
general observations of these livers They mentioned only six of fifty 
as showing the presence of fat, and m only two of these was the infiltra- 
tion by fat complete These observations correspond with my results 
The climate and diet may have some bearing on the presence or absence 
of fat in the liver, and this may account, in part, at least, foi the dififei- 
ence m the observations of Euiopean and American investigators 

It may be mentioned in this connection that Begtrup == (Denmaik) 
stated that previous to 1916, an infiltiation of the liver by fat was found 
m fiom 18 to 23 5 pei cent of all cases in which autopsies were perfoimed , 

4 Lavenson, R S , and Karsner, H T Periportal Fibrosis of the Liver in 
Tuberculosis, Univ Penn M Bull 22 167 1909-1910 

5 Begtrup, E Fat Infiltration of Lner, Ugesk f Laeger 82 1199 1920 
abstr, J A kl A 75 1686 (Dec 11) 1920 
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agieed that theie is, as a manifestation of tuberculosis, an increase of 
varying degree in the fibrous elements of Glisson’s capsule, they still dis- 
agreed as to whether cirrhosis of the liver is on a tuberculous basis 
While MacCallum^^ classified tubeiculous cirihosis as a special group, 
Epplen^“ did not mention tubeiculosis as an etiologic factor in cirrhosis 
of the livei Lavenson and Kaisnei ^ emphasized that tuberculosis is 
one of the factors leading to a prolifeiation of connective tissue, and 
that these observations harmonize with the view held by some observers 
that tuberculosis is a frequent cause of cirrhosis of the liver Two of 
their fifty cases showed cirrhosis of the liver Schoenberg held that 
tuberculous ciirhosis of the liver is a fiequent observation, while 
Kiichji® j^ej-n and Gold ^ thought it rare Kaufmann was of the 
opinion that the changes in the liver due to tuberculosis may, in some 
cases, be similar to those found in Laennec’s ciiihosis Lorentz " found 
among 100 cases of cirrhosis, sixteen which should be interpieted as 
tuberculous in oiigin Of 120 patients with ciirhosis of the liver studied 
by Blumenau,^® 10 31 per cent died of tubeiculosis Merklen and his 
co-workers found many tubercles in their case of ciirhosis of the liver 
Spring,® however, did not believe that a tiue Laennec’s cirrhosis is ever 
caused by tuberculosis Hiiebschmann recently stated that a com- 
bination of cirrhosis of the livei and tuberculosis is rare 

Sixty-seven cases of my series showed a proliferation of connective 
tissue In only twenty-two cases was the increase confined to the peri- 
portal spaces Forty-three showed an extension into the interlobular 
space, four of which showed a complete encii cling of the lobule The 
newly formed fibers of connective tissue were rich in nuclei All the 
cases of fibrosis showed an infiltration mainly by lymphocytes, with a 
few polymorphonucleai leukocytes and endothelial cells In the four 
more advanced cases theie was a slight proliferation of young bile ducts, 
paitly with and partly without lumina, and a new formation of blood 
capillaries These cases also showed a slight legeneiation of liver cells, 
and e\en a new formation of liver lobules In short, the livei in these 

11 MacCallum, W G A Textbook of Pathology, Philadelphia, W B 
Saunders Company, 1924 

12 Epplen, F The Pathology of Cirrhosis of the Liver, Arch Int Med 
29 482 (April) 1922 

13 Schoenberg, S Lebercirrhose und Tuberkulose, Beitr z path Anat u 
allg Path 59 601, 1914 

1922^ ^ Lehrbuch der speziellen pathologischen Anatomie, Berlin, 

15 Blumenau, E Ueber Todesursache bei Lebercirrhose, Arch f Ver- 

dauungskr 18 1, 1921 

16 i^Ierklen, P , Turpin, and Dubois-Roquebert Un cas de cirrhose tuber- 
culeuse hypertrophique. Bull et mem Soc med d hop de Pans 45 1380, 1921 

17 Huebschmann, P Pathologische Anatomie der Tuberkulose Berlin 

Julius Springer, 1928 ’ 
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but after this time in only from 4 5 to 6 2 per cent This suggests that 
the 1 educed food value during the later years of the World Wai influ- 
enced to a certain degiee, at least, the fat content of the liver In cases 
of tubeiculosis, the type of foods, too, theiefore, should be taken into 
consideration in discussing the cause of infiltration of the liver by fat 

The cause of infiltration of the livei b}'^ fat is not known Various 
theories aie offered to explain the piesence of fat in the livei, but none 
IS convincing Probably the latest communication on this subject is an 
article by Claubeig,® who believed that a lipolytic insufficienc} in the 
liver is a necessaiy factor in causing the infiltration by fat Aftei 
leferrmg to the changes m the panel eas, I shall leturn to this subject 

Tubcicles of the Livei — Tubeicles weie found m the hvei in eighty 
of the 100 cases Since it is piactically impossible to examine the entire 
liver histologically, it ma}' be stated that m at least 80 pei cent of the 
cases examined, tubercles were found in the liver Loreiitz - found 
tubeicles in the livei in 99 per cent of his cases, Simmonds in 82 per 
cent and Toi ry ® in 63 per cent, while Lavenson and Karsnei ^ found 
them in only 36 per cent Fift 3 '-seven of the eighty cases of tuber- 
cles of the livei m my senes showed ulcerative lesions of the 
intestines, ° while in ten cases of intestinal tuberculosis no tubeicles were 
seen in the hvei This observation, howevei, as mentioned before, must 
be taken cautiousl), because of the possibility of oveilooking tubercles of 
the liver In twenty-seven cases, tubercles were seen in the livei with 
infiltration by fat Two of the three liveis showing complete infiltiation 
b}^ fat were the seat of tubeicles The tubeicles m the livers that showed 
fat seemed to be more abundant, to attain a gieatei size and to show a 
gi eater tendency towaid fusion by confluence, than tubeicles in livers 
without fat Since the tubeicles weie not counted and no measuiements 
of then size weie made, this observation should be confirmed 

Connective Tissue — Inciease m connectne tissue in the liver, pen- 
poital fibrosis and even cirihosis have often been desciibed as associated 
with ulcerative tuberculosis Lavenson and Karsnei,* Kuch*° and 
Spring^ reviewed the literatme in detail While most of the authois 

6 Clauberg, K W Weitere Mitteilung zum Problem der Fettleber bei 
Lungenschwindsucht, Virchows Arcli f path Anat 262 74, 1926 

7 Simmonds, M Beitrage zur Statistik und Anatomic der Tuberkulose, 
Deutsches Arch f khn Med 27 448, 1880 

8 Torry, R G The Occurrence of Mihary Tuberculosis of the Liver in 
the Course of Pulmonary Tuberculosis, Am J M Sc 151 549, 1916 

9 This diagnosis was made grossly 

10 Kirch, E Ueber tuberkuloese Leberzirrhose, tuberkuloese Schrumpfniere 
und analoge Folgeerschemungen granuherender tuberkuloeser Entzuendungen in 
Pankreas und Mundspeicheldruesen, Virchows Arch f path Anat 225 129, 1918 
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bile ducts, however, was found independent of the formation of the 
tubercles The tubercles and the tissue reaction are probably caused by 
two different agents While the tubeicles aie caused by the tubeicle 
bacilli, the inciease in connective tissue and the proliferation of bile 
ducts may be caused by the toxic pioducts of the bacilli 


PANCREAS 

Tube) cles —Tuhtidts of the pancreas are laie The textbooks 
state that even though the lymph nodes aiouiid the panel eas may, to a 
great extent, be involved in tubei culosis, the pancreas shows no tubercles 
The percentage of tubei culosis m the pancreas vanes Kudiewetzky^ 
leported tubeicles in the pancreas m 9 37 per cent of his 129 cases of 
tuberculosis of the lungs Van Valzali^^ found only one case among 
200 This variation probably depends on the number of sections exam- 
ined microscopically Robinovitch and his co-workers believed that 
lipase, or steapsin, and to some extent insulin, may be responsible for the 
apparent resistance of the pancreas to the foimation of tubercles In 
my seiies of 100 cases I encountered tubercles in the pancreas four 
times, but in none of my cases did I obseive an extension of tuberculous 
lymph nodes into the pancreas, even though m five cases the neighboi ing 
nodes were filled with caseous material 

Connective Tissue — Increase m connective tissue in the pancreas 
in cases of chronic tuberculosis has not received much attention m the 
literature, even though it seems a rathei frequent observation The 
textbooks, too, hardly mention this Italia believed that while the 
pancreatic cells destioy the tubercle bacilli, the products of the tubeicle 
bacilli produce an increase in connective tissue Gilbert and Weil 
found in thirteen of their twenty-five cases a so-called sclerosis of the 
pancreas Opie described two cases of advanced tuberculosis m which 
a chronic mteistitial pancreatitis was found, but only one of these cases 
showed tubeicles in the pancreas In three cases with tubercles in the 
pancreas, no pioliferation of connective tissue was observed Lavenson 


21 Kudrewet7ky Ueber Tuberkulose des Pankreas, Ztschr f Heilk , vol 13, 
abstr , Centralbl f allg Path u path Anat 3 1011, 1892 

22 Van Valzah, S L Tuberculosis of the Pancreas, Am Rev Tuberc 9 
409, 1924 

23 Robinovitch, L G , Stiles, G W , and Payne, E F The Pancreas and 
Tuberculosis, Endocrinology 9 490, 1925 

- 24 Italia, F E Pancreas und Tuberculose, Riforma med , vol 1 p 55 

abstr , Centralbl f allg Path 14 702, 1903 

25 Gilbert, A , and Weil, P E Rtude anatomo-pathologique comparative 
729^'l902 pancreas, Arch de med exper et d’anat path 14 

M K Cytology of Pancreas in Cowdry, E V Special Cytology, 

New York, Paul B Hoeber, 1928 
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cases seemed similai to the liver in early stages of Laennec’s cinhosis 
Spring fiuthei stated that, contiar}' to the observations of Roque, 
ascites and splenic hyperplasia, so typical of Laennec’s cinhosis, aie 
absent in tubeiculous cinhosis In none of my cases Avas theie ascites 
or splenic hypeiplasia 

Spiing suggested, howevei, that changes m the liver which resemble 
Laennec’s cinhosis with less pronounced regeneration of bile ducts and 
liver cells, and unassociated with ascites and splenic hypeiplasia, but 
with tuberculous etiology, should be classified undei the teim scleiosis 
of the liv'^er My investigation leads me to believe that the tyj^e of regen- 
eiation in these cases is not sufficient!} dififeient to warrant making of it 
a difterential diagnostic feature The piesence oi absence of ascites and 
splenic fibiosis seems of gieatei significance But\l agiee that the con- 
ditions in these livers should not be classified as Laennec’s cirrhosis, and 
the term sclerosis foi this type of changes in the liyer seems justified 

As stated befoie, eighty cases showed miliai} tubercles m the In^er 
and fifty-five both piolifeiation of connectn''e tissue and miliary tuber- 
cles Two of the foul cases that weie typical foi scleiosis, howevei, 
revealed no tubercles even though many blocks were searched caie- 
fully, while the two other cases showed veiy young tubercles In foih- 
three cases of fibiosis of the livei and two cases of scleiosis of the liver 
there were tuberculous ulceis in the intestines 

The cause of the piolifeiation of connectiv'e tissue m the liver is not 
knovvm Stoeik^® stated the belief that the pioliferation of connective 
tissue in guinea-pigs is dnectly refeiable to the localization of tubercle 
bacilli in the region of the capsule of Glisson Whethei oi not this 
hypothesis is ti ue cannot be said Lav^enson and Kai sner * stated that, in 
cases m which tubeicles aie not seen m the liv'ei, the increase m con- 
nective tissue may be the result of the action of the pioducts of the 
tubercle bacilli 

My figures indicate that theie is no relationship between the 
proliferation of connectn’'e tissue and the presence of tubeicles in 
the liver If tubeicles are found in “cirrhotic’ hveis, thev ma} be 
independent of the connective tissues (Steinbeig) As stated before, 
a proliferation of bile ducts was found to a slight degiee onlv In tubei- 
culous guinea-pigs, howev’er, the pioliferation of bile duct is, according 
to Stoerk,^'* extremely maiked I was also impiessed by the maiked 
new formation of bile ducts in the Infers of fifty guinea-pigs vvdiich weie 
injected with material containing tubercle bacilli This piolifeiation of 

18 Roque, G Des cirrhose tuberculeuses du foie, Medicine 2 757, 1921 

19 Stoerk, O Ueber expenmentelle Leberzirrhose auf tuberkuloeser Basis, 
Wien khn Wchnschr 20 847, 1011 and 1048, 1907 

20 Sternberg, C Leber, Gallenblase und Gallenwege, Pankreas, in Aschoff 
Pathologische Anatomic, Jena, Gustav Fischer, 1919 
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rhosis of the livei is not nncommon, yet panel eatic cirihosis is a laic 
obseivation Nine of my 100 cases showed an increase in connective 
tissue in the panel eas, while two showed the panel eas to be the seat of a 
maiked new foimation of connective tissue combined with some 
manifestations of legeneiation Accoidmg to Scholtz,^' these two cases 
should be called cu rhosis of the pancieas Similar changes weie 
encountered in the livei, but, as was In ought forwaid m the discussion 
of fibiosis of the liver one is not dealing in such a case with a tiue cn- 
ihosis of the livei, but rvith a condition that was called scleiosis The 
amount of newly foimed connective tissue in the pancieas in these two 
cases was gieat, but tbe lelatirely small amount of legeneiation made 
the term scleiosis of the pancieas seem moie appropiiate than ciiihosis 
Table 2 is piesented to show the changes in the liver in the cases of 


TAUcr 2 — Stminiatv of Obscrtatwtts i» Cnrr? of Pibio'H': of the Pancieas 
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* % ol the liver lobule 


fibrosis ot the pancieas It fuithei gnes the age of the patient, and 
states whether oi not tubeiculous lesions weie found in the pancieas 
and intestines 

Theie is no i elation between fibiosis oi scleiosis of the livei and the 
pancreas in these cases, oi between the age of the patient and the fibrotic 
changes m the pancreas Otherwise these obseivations do not justify 
furthei conclusions 

Islets of Lwgeihans — Before this study was undei taken, it was 
observed in loutine examinations of the pancieas in cases of tubeicuIosiS 
that the islets weie much laiger in some cases than in otheis In the 
course of the histologic investigation, therefore, special attention was 
given to the size of the islets No micioscopic changes m the islets 
were noted in my cases The cells appealed uniform m size and were 
shaiply defined No cellular mfiltiation and no degeneiation could be 
made out 
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and Karsner^ mentioned fibrosis of the pancreas as occuning m two 
cases, and chionic interstitial pancreatitis as occuning in nine in their 
series of fifty cases of tuberculosis Van Valzah was of the opinion 
that tuberculous or toxic sclerosis of the pancreas in cases of tuber- 
culosis IS a rather fiequent occurience, but is not characteristic of 
tuberculosis Scholtz,-" however, did not mention tubeiculosis as of 
etiologic moment in ciirhosis of the pancreas Kirch believed that 
tuberculosis may pioduce a pioductive chronic inflammation of the pan- 
creas which, theoretically, at least, could precede cirrhotic changes, 
similar to those found m the salivary glands In his opinion, these 
changes are analogous to the obsei rations m the hveis of tubeiculous 
patients 

In none of my cases could the diagnosis of fibiosis of the panel eas 
be made grossly Histologically, the diagnosis was based on the finding 
of an inciease in connective tissue in the mtei lobular spaces The con- 
nective tissue surrounding the ducts was not used as a criterion of 
increase Eleven cases of my senes of 100 showed a definite piohfera- 
tion of connective tissue In nine of these cases, the connective tissue 
extended only to a varying degree between the lobules, but did not 
encircle the lobules and showed no mtra-acmar piolifeiation Between 
the fibers of connective tissue, a few lymphocytes and endothelial cells 
were demonstrable None of these nine cases showed tubeicles m the 
pancreas The remaining two offered a marked new foimation of con- 
nective tissue encircling the lobules entirely In some instances, the con- 
nective tissue extended between the acini and sepaiated individual cells 
Some of the acini weie extremely small and consisted of cells with 
deeply stained nuclei There was a slight new formation of ductules 
present, which in some sections weie seen as islets in the midst of con- 
nective tissue The connective tissue was infiltiated by a rarymg num- 
ber of lymphocytes and endothelial cells The islets of Langerhans 
seemed to be spared by the fibiotic process Some of the sections 
showed as many as eight islets in a field This obseivation may be 
explained by the leti action of the sunoundmg connective tissue, di aw- 
ing the islets closer togethei Only one of these two cases showed, in 
addition, tubercles, but these tubercles weie not suiiotinded by connec- 
tive tissue, and no relation between the tubeicles and the pioliferation of 
connective tissue could be made out It may be especially emphasized 
that none of the cases was the seat of obstruction of the panel eatic duct 

Scholtz called sclerosis of the pancreas combined with legeneration, 
cirrhosis of the pancreas While, in his opinion, in accord with Poggen- 
pohl,"® some increase in connective tissue of the panel eas in cases of cir- 

27 Scholtz, D Beitrage zur Pankreaspathologie, Virchows Arch f path 
Anat 247 467, 1923 

28 Poggenpohl, S M Zur Frage der Veraenderungen des Pankreas in 
Lebercirrhose, Virchows Arch f path Anat 196 466, 1909 
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measined with a filai ocular, and the laigest diametei of each case 
lecoided An attempt to measuie the smallest diameter was given up 
because of the great vaiiation at the levels in which the islets weie cut 
Small diameters may mean not icall) small diametei s of the islets but 
diametei s of segments of the islets If the diametei s aie laige, how- 
ever, It follows that the islets aie laige 

T\bli- 3—Laigc<;t Dtamctcis of Islets of Lattgcrliaiis m Relation to Pic^cnci and 

Absence of Pat in the Ltzei 


Measurement ol Islets, 
Microns 
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200 210 
2)0-299 
300 319 
350-399 
100-110 
4o0-499 
500 519 
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Graph of incidence of fat in liver, and sire of pancreatic islets Continuous 
line indicates cases without fat in liver Interrupted line indicates cases with fat 
in liver 


The largest diameters of the islets in my cases varied from 155 to 
511 micions In comparing the slides of the pancreases with those of 
the livers, it was noted that cases with fat in the livei showed smaller 
islets than those without fat Table 3 summanzes the numbeis and 
measurements of the islets of cases with and without fat in the liver 
The accompanying chart shows these figures graphically 
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Sise of Islets — The size of the islets in the normal pancieas varies 
greatly Laguess classified the islets according to their size He dif- 
ferentiated very small islets (less than 100 microns in diameter), small 
(from 100 to 150 micions), medium (from 150 to 200), large (mer 
200) and giant islets (ovei 400) He believed that giant islets were 
exceedingly raie The largest diameters of the islets recoided in five 
cases by Dewitt weie 380, 350, 330, 325 and 320 micions MacCallum 
found the normal average diameter to be 157 by 146 micions Among 
ninety cases of diabetes, Cecil found 38 per cent with islets measuring 
400 micions in diametei, or more, but he believed that these islets were 
hypertrophied Heiberg^® held that the laigest diameters of the islets 
vaiied from 225 to 275 microns In cases of diabetes, he found hyper- 
trophic islets measuring 400 microns in diameter Giay and Feemster^^ 
gave the largest diameter in a new-born child as 206 micions In a child 
born from a diabetic mother, they observed hypertiophic islets, the 
largest of which measured 728 by 324 microns Dubreuil and 
Anderodias described a similar case with the largest islet measuring 
394 by 335 microns Wiight^® called diametei s of from 250 to 300 
microns the normal limit, however, he gave the laigest diameters as 411, 
465, 520 and 602 micions But islets of all his cases showed hyaline 
degenerative changes 

I leadily recognize the difficulties in establishing the normal sizes or 
diameters of the islets As long as the whole pancieas is not examined 
histologically and evei}' one of the islets m the section is measured, no 
exact statements can be made as to the size of the islets According to 
the figures mentioned, however, it is faiily safe to assume that the 
average largest diametei of normal islets in man measuies around 300 
microns 

As mentioned pieviously, the diametei s of a numbei of islets from 
the region of the head, midportion and tail of the pancreas weie 

29 Laguess, E Compt rend Soc de biol 9 402, 1893, 10 667, 1894, ated 
by Cecill (footnote 32 

30 Dewitt, L M Morphology and Physiology of Areas of Langerhans ni 
Some Vertebrates, J E\per Med 8 193, 1906 

31 MacCallum, W G Hypertroph)' of the Islands of Langerhaus in 
Diabetes Melhtus, Am J M Sc 133 432, 1907 

32 Cecil, R L A Study of the Pathological Anatomy of the Pancreas in 
Ninety Cases of Diabetes Melhtus, J Exper Med 11 266, 1909 

33 Heiberg, K A Studien ueber die pathologisch anatomische Grundlage 
des Diabetes Melhtus, Virchows Arch f path Anat 204 175, 1911 

34 Gray, S H , and Feemster, L C Compensatory Hypertrophy and Hyper- 
plasia of the Islands of Langerhans in the Pancreas of a Child Born from a 
Diabetic Mother, Arch Path 1 348 (March) 1926 

35 Dubreuil, G , and Anderodias Illots de Langerhans geants chez un 
nouveaux ne, issue de mere glycosurique, Compt rend Soc de biol 72 1490, 1920 

36 Wright, A W Hyaline Degeneration of the Islands of Langerhans in 
non Diabetics, Am J Path 3 461, 1927 
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infiitiation of tlielivei by fat showed islets in the pancreas not exceeding 
275 micions in diametei Thus, in some cases of chronic tubeiculosis, 
the islets of Langeihans were largei than noiinal, and such cases did not 
show fat in the livei The infiltiation of the liver by fat in these cases 
may ha\e depended on the size of the islets of Langerhans as well as 
on othei factois 

Abraham and Rosenbeig and Wolf found that tubeiculosis may 
pioduce a lowered tolerance foi insulin, leading in advanced cases to 
sudden hypoglycemia It is possible that hypertrophy of the islets, in 
these cases, may be responsible for the sudden development of hypo- 
glycemia 

SUMMARY 

Amone: 100 cases of chionic ulcerative tubeiculosis of the lung, 
thirty-four sho\\ed the presence of fat in the liver Only three of these 
cases showed complete infiltration of the Inei by fat Theie was no 
relation between the infiltration of the liver by fat and the presence of 
tubercles in the liver and ulcerative tuberculous lesions in the intestines 
There was no i elation between age, color or sex and the infiltration of 
the liver b} fat Eighty of the cases showed tubercles in the liver An 
increase in connective tissue was present m 67 per cent, but only foui 
cases showed changes that were called sclerosis The panel eas showed 
tubeicles in 4 per cent In eleven cases an inciease m connectne tissue 
was demonstiated Only two cases showed scleiosis There was no 
relation between the fibiotic changes in the livei and those in the pan- 
creas, between tubercles of the pancreas and tuberculous lesions of the 
intestines, or between fibrotic changes of the panel eas and the age 

Special attention was given to the size of the islets of Langerhans 
In cases in which fat was found in the liver, the largest diameter of the 
islets measured less than 350 microns The diameters did not exceed 
275 micions in cases of complete infiltiation of the liver by fat The 
pancreas in tweiity-thi ee cases which showed no fat in the hvei had 
islets measuring more than 350 microns in diameter , ten of these islets 
measured over 400 microns On the assumption that larger islets mean 
increased function, which, of course, is questionable, it was suggested 
that, it may depend on the size of the islets of Langerhans, together with 
other factors, whether or not the livei in cases of pulmonary tuber- 
culosis contains fat The larger islets ma\ cause the sudden hypogly- 
cemia found in some cases of diabetes complicated with tuberculosis 
during the course of treatment with insulin 


41 Abraham, A Ueber die Liingentuberkulose der Diabetiker und ihre 
Jaehandlung mit Insulin und Synthalin, Med Klin 23 720, 1927 

Kim ° L-<"8enlkcrk„lose und Insul.u, 
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Foul teen cases with fat and twenty-five without fat in the livei 
showed islets measuiing from 300 to 349 microns in diameter None 
of the islets in cases with fat in the livei measured over 350 microns, 
but twent} -three cases without fat in the hvei showed islets which 
measured moie than this “Giant” islets were found in the pancreas 
in ten cases without fat in the liver, and none in the pancreas in cases 
with fat 111 the Inei In my cases of complete infiltiation of the liver 
by fat, the largest islets did not exceed 275 microns in diameter The 
islets of cases showing fat m the liver in about half of the lobule did 
not exceed 300 microns in diameter 

The presence or absence of connectne tissue or even of scleiosis of 
the panel eas, in ni}'- cases, seemed to have no influence on the size of the 
islets Opie believed that hypei trophy of tlie islets had been observed 
111 association with lesions that destroy some of these stiuctures in man 
But it ma}- be especially emphasized that none of my cases showed 
clinical signs of diabetes Onl} one refeience was found to hyper- 
trophy of the islets in tubeiculosis Kasarnowskaja stated that hjper- 
trophy of the islets of Langeihans is found m cases of tuberculous 
toxemia of long duration But he did not give any details as to the 
measurements of the islets, nor did he gne an} description of the organs 
in these cases 

It IS, of course, questionable whether hypei trophy of the islets neces- 
saiily means an increase m function, which would result m hypogly- 
cemia, but unfortunately an examination of the blood sugar was not 
made m my cases It was interesting in this connection that of 131 
patients sutfeiing from chronic pulmonary tubeiculosis, twent}, or 15 3 
per cent, showed less than 80 mg of sugar per hundred cubic centi- 
meters Fohn’s method was used for the blood sugar determinations 

j\Iacleod showed that after pancreatectomy in dogs the In er con- 
tained excessive quantities of fat, which promptly disappeaied after 
administration of insulin Campbell and Macleod maintained that 
insulin reduces the fat content of the liver Assuming, then, that 
hypertrophy of the islets implies an increase in function one vould 
expect less fat in the liver in cases showing larger islets It was shown 
before that the liver contained fat only in cases in which the diametei 
of the islets was less than 350 micions, and that three cases of complete 

37 Opie, E L Disease of the Pancreas, Philadelphia, J B Lippincott Com- 
pany, 1903 

38 Kasarnowskaja, O S Ueber die Veraenderungen im endokrmen Apparat 
der Bauchspeicheldruese unter dem Einfluss tuberkuloeser Toxaemia, Beitr r 
Kim d Tuberk 65 777, 1927 

39 klacleod, I J R Insulin, Eleventh Internat Physiol Cong, July 24, 
1923, Lancet 205 198, 1923 

40 Campbell, W R, and klacleod, J T R Insulin, kledicine 3 195, 1924 
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13 Xylene and off 

14 Xylene 

15 Mount in xjlene balsam 

For those who desire a more rapid method, the following is suggested, but not 


recommended as routine 

1 Place small pieces of tissue in acetic methyl alcohol fivatue 1 hour 

2 Absolute metlnd alcohol 1 hour 

3 Absolute metlnl alcohol 1 hour 

4 Blot 

5 Xylol y 2 hour 

6 Blot 

7 Paraffin (56 C incubator) 1 hour 

8 Block and cool quickly 

9 Cut sections and stain as described 


SUMMAR\ 

A rapid method for piepanng tissue foi section without ethyl alcohol 
has been developed which has pioved lehable Any of the oidinai}' 
staining methods may be used following this new method of fixation 
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A PARAFFIN METHOD FOR SECTIONS WITHOUT 
ETHYL ALCOHOL ^ 

William F Farmfr, Siirevpport, La 

Owing to difficulty in obtaining suitable ethyl alcohol, a routine rapid 
method for piepaiing tissues foi section without ethyl alcohol has been 
evolved In results, this method compaies favoiably with any of the 
longei routines Specimens are preserved in a diluted solution of foimal- 
deh 3 ^de, U S P (1 10) until leady to dehydiate 

FIXING 

The fixatn e consists of absolute meth} 1 alcohol, 6 parts , chloroform, 3 parts, 
and glacial acetic acid, 1 part 

The fixative must be fresiil} prepared Use small, wide-mouth bottles of 
50 cc capacity, and about 30 cc of fixative for each bottle When several pieces 
of tissue from the same case are to be examined, use larger amounts of fixative 
in proportion 

1 Cut pieces 3 by 6 mm and place them in the fixative from to 3 hours, 

according to the size of the block 

2 Pour off the fixative and add absolute methyl alcohol 1 hour 

3 Absolute methyl alcohol 1 hour 

4 Blot (by placing tissue on filter paper) 

5 Chloroform and paraffin (saturated) at 38 C 6 hours or overnight 

6 Paraffin (56 C ) 2 hours 

7 Block and cool quickly 

8 Cut sections from 6 to 8 microns thick 

9 Fix sections to slides uith the usual albumin fixative 


STAIMNG 


1 X} lene 

2 Absolute methyl alcohol 

3 70 per cent methyl alcohol 

4 Tap water 

5 Hams hematoxylin 

6 Acid alcohol (1 per cent hydrochloric acid m 70 per cent methyl 

alcohol) 

7 Ammonia uater (8 drops to tumbler of tap water, must be freshly 

prepared) 

8 Tap water 

9 Eosin (l4 oi 1 per cent watery solution) 

10 95 per cent methyl alcohol 

11 Absolute methyl alcohol 

12 Absolute methyl alcohol 


3 minutes 
3 minutes 
3 minutes 
3 minutes 
6 minutes 

10 seconds 

S minutes 
8 minutes 
minute 
on and off 
on and off 
on and off 


* Submitted for publication, Feb 10, 1929 

* From the Elhs and Butler Laboratories 
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Deficiency of Iodine 
Deficiency of Iron 
Deficiency of Other Minerals 
Effects of a Deficiency of Water 
Effects on Infants 
Effects on the Blood 

Experimentally Produced Effects in Animals 
Effects in Plants 

Effects of a Deficiency of Vitamins 

Effects of a Deficiency of Vitamin A (Antixerotic) 
Visual Apparatus 
Respiratory Tract 
Ahmentari Tract 
Urinary S\stem 
Blood 

Reproductive Tract 
Suprarenal Gland 
Miscellaneous Organs 

Effects of a Deficiency of Vitamin B (Antineuritic) 
Nervous Sistem 
Musculature 

Heart and Blood Vessels 

Stomach and Intestines 

Liver 

Pancreas 

Kidney 

Reproductive Tract 
Suprarenal Gland 

Thyroid Gland, Parathyroid Glands and H\poph>sis 

Thymus and Spleen 

Blood 

Skeleton 

Effects of a Deficiency of Vitamin C (Antiscorbutic) 
Blood Vessels and Blood 
Skeleton 
Teeth 

Alimentary Tract 

Liver 

Pancreas 

Spleen and Thymus 
Kidney 

Reproductive System 
Endocrine Organs 
Suprarenal Glands 

Effects of a Deficiency of Vitamin D (Antirachitic) 
Weight and Length of the Body 
Teeth 
Skeleton 
Bone Marrow 
Blood 

Spleen and Lymph Nodes 
Gonads and Endocrine Organs 



General Review 


RECENT WORK ON THE EFFECTS OF INANITION AND 
OF MALNUTRITION ON GROWTH AND 
STRUCTURE =>- 


C M JACKSON, MD 


MIN^rAPOLIS 


Total Inanition 

Effects on the Body in General 

General Effects on Children, as Shown by 
Indexes of Nutrition 

Effects on Weight at Birth and the Ratio of the Male to the Female Sex 

Retardation of Growth 

Recovery 

Effects on Vertebrates 
Adult Animals 
Young Animals 

Effects on In\ ertebrates and Plants 
Effects on Individual Organs and Sj steins 
Integument 
Skeleton and Teeth 
Muscular System 
Ner\ous System 
Eyes 
Heart 

Blood and Blood-Formation 
Spleen and Lymph Glands 
Thymus 

Alimentary Canal 

Liver 

Pancreas 

Submaxillarj^ Gland 
Kidney 

Female Reproductne S-vstem 
Male Reproductne System 
Suprarenal Glands 
Thyroid Gland 
Parathyroid Glands 
Hjpophy'sis 
Partial Inanition 

Effects of a Deficiency of Protein 
klalnutritional Edema 
Experiments on Animals 
Effects of a Deficiency of ilinerals 
Deficiency of Calcium 
Deficiency of Phosphorus 


* Submitted for publication, Julv 10, 1928 

■'From the Institute of Anatomy', Unnersity' of Minnesota 
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discussed the geneial i elation of inanition to pathology and medicine 
lecalhng the dictum of Hippociates that hungei has “poteiitia saiiandi, 
debihtandi et occidendi ” He icMcwed the effects of staivation on the 
weight, on the blood-vascular system and on the mine, togetliei with its 
theiapeutic applications in \aiious diseases 

TOTAL INANITION 

Undei the head ot total inanition will be consideied the effects of 
total inanition m man and lowei oiganisms Since the effects of sub- 
sistence on watei alone are similai to those in total inanition, they will 
also be consideied heie, although, accoidmg to a stiict definition, this 
state IS a foim of paitial inanition 

crrncTS on the noD\ in general 

The studies of total inanition in human lieings have to do almost 
entiiely with incomplete inanition le. with the effects of a geneial 
undei feeding of vaiioiis grades In conditions of malnutrition oi famine 
in man, howeiei, theie is great \ariation m the extent to which the 
\aiious essential factois of nutiition aie deficient This complicates the 
lesults, which aie coiiespondingly Aaiiable and difficult of mteipietation 
Some of the effects of famine will theiefore be discussed latei undei the 
head of paitial deficiencies, such as malniitiitional edema (due to a 
deficiency of piotein), sciiiiy (due to a deficiency of Mtamin C) and 
rickets (due to a deficiency of vitamin D) 

Attention may be called fiist to seieial woiks which iniolve a moie 
or less extensive review of canons phases of the subject The publica- 
tions of Rossle (1923), Schlesingei (1925) and Czeiny and Kellei 
(1925) included observations on the effects of inanition and malniitii- 
tion m children, with extensive bibliogiaphies Vaiiot (1925) siim- 
maiized the precious cvork by himself and his associates, including 
that on the dissociation of pondeial and statin al giocvth undei vaiioiis 
conditions of malnutiition Herzenbeig (1926) and Stefko (1927) 
leviewed the effects of the Russian famine An unusually severe type of 
tiibeiciilosis in malnourished Russian childien was desciibed by Stefko 
(1923) The vaiiations in effect on the cveights of organs accoidmg to 
the type of acute oi chionic malnutiition in children were discussed by 
Aron and Pogoi schelsky (1926) Edelmann and Saxl (1922) desciibed 
a characteristic syndrome cvith cachexia and geneial glandiilai insuf- 
ficiency that may appeal as a result of inanition or infections Nearly 
a centniy ago, Hocvard (1839) gave an extensive account of the clinical 
symptoms and postmoitem appearances caused by undei feeding among 
the industrial population of Manchestei The increased siisceptibilitj 
to infections was recognized The brain and meninges were found con- 
gested, visceia geneially ati opined and anemic, blood scanty and pale 
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Effects of a Deficiency of Vitamin E (Antisterility) 
Reproduction in the Male (Sterility) 

Reproduction in the Female (Stenlitj) 

Lactation 

Parahsis of the Young 

Effects of a Deficiency of the Recenth Disco\ered Vitamins 
Antipellagra Factor (P-P), B. or Vitamin F 
Other Vitamins (Vitamin G) 


The teim inanition as used heie in its bioadei sense indicates a 
pathologic condition of body' due to the lack of any foodstuft (including 
water) which is essential to the In mg oiganism As to the charactei of 
the inanition, one may distinguish total inanition, with absence or insuf- 
ficiency of all foims of nutiiment, fiom paitial inanition with the 
absence or insufficienc)'^ of one oi moie but not all of the 'vaiiotis essen- 
tial constituents of food As to the degiee of inanition, one lecognizes 
(1) complete inanition, with entiie absence of all food (as in total 
inanition) oi of the deficient elements (as in paitial inanition), and (2) 
incomplete inanition, with meieh'’ an insufficienc} of eithei all food or 
cei tain essential elements 

The Aaiious types of inanition are summaiized in the following 
tabulation 


4 'lot U (ciuniitit.itne) 


In inition 


13 Pal tnl iciii lilt itnc) 


1 Complete— no food or y a tci 


[2 Incomplete— fecneral underfeerting 

ri Complete (entire absence) (Of one or 
(more of the 

.2 Ineoinplete (insnlliciont Inccessan 
amount) Ifoodstulls 


Proteins 

Fats 

Onrbolijdrntts 
Salts 
^ Itnimns 
W iter 


The subject of inanition is accoidingh broad m scope and includes 
Aanotis disoideis aiising fiom deficiencies of essential foods Even when 
restiicted to the moiphologic phases, the bibliography to 1924 included 
about 2 700 titles, which weie leviewed in my pievious \\oik (Jackson 
1925) The piesent sui\ey of the moie lecent hteiatuie (including also 
a few papei s pi e^ lously oveilooked) compi ises about 730 titles, which will 
be classified according to the vaiious deficiencies and the oigans affected 
It IS hoped that a systematic leMew of this literatuie, even though neces- 
sarily somewhat brief and supei ficial, will be useful to numerous woi kers 
in the field of nutiition The point of view in this suivey is piimaiily 
morphologic The physiologic and biochemical aspects aie theiefore 
mentioned only incidentally in i elation to the effects on giowth and 
sti uctui e 

The physiologic and chemical aspects of inanition are full} con- 
sideied, and an extensne bibliogiaph} is furnished, in the tieatises by 
Aion (1924) and McCollum and Simmoncls (1925) Reviews of the 
nutritional disoideis, especially fiom the physiologic and clinical stand- 
points, were contiibuted by Burnett (1925, 1926, 1927) Elias (1925) 
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m Vienna was lowei dining the peiiod fiom 1919 to 1922 than in the 
subsequent two yeais with bettei nuti ition , also that the monthly aveiage 
reached a maximum of fiom 3,300 to 3,350 Gm m the summei, decreas- 
ing to a minimum of about 3,100 Gm during the wmtei (on account 
of a deficiency of vitamins) Soiokm (1925) leported a consideiable 
deciease m Russian weight at buth, and an mciease in the peicentage of 
stillborn infants, and deaths of infants shortly aftei biith Slemons and 
Fagan (1927) somewhat doubtfully concluded that overgiowth of the 
fetus can be pieiented by underfeeding duimg piegnancy 

Accoiding to Bayer (1924), the Bavaiian statistics show a faiily 
constant prewai latio of 1,062 males to 1,000 females The fiist term 
of this ratio lose to 1,087 in 1918, decieasmg again to 1,072 in 1922 
He doubted whether inanition, howevei, was lesponsible foi the change 
The consideration of effects of famine in wai time on the number of 
biiths, will be included later undei the head of the effects on the repio- 
ductive system (ovaiy) 

Retaidation of Giowth The incidence of malnutiitiou among 
infants and older childien as a lesult of the conditions of war likewise 
appears somewhat vaiiable Thiele (1917), of Chemnitz, concluded 
that, to 1917, the health of Geiman school children in the countiy dis- 
tricts Avas ummpaiied by malnutiition, but that in the large cities an 
increasing amount of letaidation in physical development was evident 
Bachauer (1917), of Augsbuig, did not find any change foi the yeai 
1917, but foi 1921 he noted a deciease in aveiage weight and also in 
the lange of variation Haebeihn (1918), in a leview of the liteiature, 
did not find any detrimental effect of conditions due to the war on weight 
01 length of body, giith of chest, etc , in Geiman childien Birk (1918), 
of Kiel, did not note any bad effects on children of preschool age, but 
observed the effects of malnutiition among school childien Stephani 
(1923) did not find any significant changes in the aveiage statiiie and 
weight of Mannheim school childien on comparing the measurements 
foi the coiiesponding ages in the pvewar years (1912 to 1914), the wai 
years (1916 to 1918) and the postwai yeais 

In Vienna, hoivevei, Zappert (1920) noted among infants of the 
first year a marked decrease in average weight during 1916 and 
1917, which reached a minimum in 1918, with a rapid increase following 
in 1919 Kaup (1921), of Munich, also found a deciease of from 
1 2 to 2 pel cent in the average stature and of fiom 3 2 to 5 per cent 
in the ai^erage weight of 1,200 “Berufsrekruten” m 1920, in compaiison 
with the corresponding data foi 1913 Davidsohn (1919, 1922), in 
Berlin, Jaenicke (1921), m Apolda, Vonessen (1921)’ m Koln, 
Schlesmgei (1922, 1924), m Fiankfuit, and Schmidt (1924), in Bonn, 
likewise found in school childien a subnoimal weight and statin e, which 
was ascribed to previous malnutrition during the war Stefko (1925) 
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heart flabby, stomach and intestines empty and contracted, and the gall- 
bladder invariably distended with bile None of these observations, how- 
ever, was considered specific for staivation 

Genoal Effects on Chxldien — Indexes of Nutrition There is 
continued dispute as to the significance of various physical indexes in 
the diagnosis of malnutiition m children Many clinical obseivers, for 
example, Jaenicke (1921) and Vonessen (1921), found that Rohrer’s 
ratio of weight to height and similar indexes of bodily build are inade- 
quate as indications of the nutritional condition, unless supplemented by 
additional clinical data 

Hei editary and racial differences in build also must be consideied, 
especiall}' wheie mixed populations occui Dublin and Gebhart (1924) 
found the usual Ameiican tables of heights and weights inapplicable to 
children of Italian paientage m New Yoik City Emeison and Mannv 
(1924, 1924a), however, using the new standaid tables of the National 
Health Council, claimed that children 7 per cent or more underweight 
(for height) invariably manifest othei unmistakable signs of malnutri- 
tion Similarly, Garrahan and Bettinotti (1924) concluded that Wood’s 
tables aie as reliable as any of the moie complicated methods in detecting 
the undei nourished children in Buenos Aires 

Guttmann (1925) devised a new functional test (based on the expan- 
sion of the circumfeiences of the elbow and the chest) which is said to 
agiee closely with the clinical diagnosis of malnutrition, whereas the 
Rohrer index gives agi cement m only 29 6 per cent of the cases, the 
Boi nhai dt index in 30 pei cent, the Livi index m 32 5 per cent and 
the Brugsch index in 44 6 pei cent Tsururai and Nakatate (1924) 
asserted that Pirquet’s index of nutiition cannot lie applied to the 
Japanese Beeuwkes (1926) likewise found Pirquet’s “Pehdisi” s\stem 
unreliable as an index of nutiition in the Russian famine, especially in 
cases of rickets and hungei edema The vaiious physical indexes of 
nutiition weie discussed in detail by Paton and Findlay (1926) The 
woik of Variot and his students on the dissociation of statuial and 
pondeial giowth was confiimed b}' Tioncay (1923), and leviewed by 
Variot (1925) 

Effects on W eight at Bii th and the Ratio of the Male to the Female Sex 
The data cited m ni} pievious work (Jackson, 1925) indicated that in 
most cases there had not been significant deci eases in weights at biith in 
Europe on account of the food shortage dining the war Binz (1919) 
added lecoids from 8,000 biiths in Munich showing that changes had not 
appeared in the aveiage length of body, but that a slight deciease had 
appeared in iveight at biith and in ciicumfeience of head in 1917, com- 
pared Avith 1914 Bondi (1924) found in Vienna a definite deciease in 
the aieiage weight at biith from 3,201 Gm m 1913 to 3,023 Gm in 
1916 Abels (1925a) likewise showed that the average iveight at biith 
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Effects on Vo tebi at es —Adult Animals A compiehensne leview 
of the effects of inanition on animals was given by y\ion (1924) The 
effects on behavior in animals weie leviewed by Stone and Lmdle> 
(1928) 

The question as to the effect of inanition on tumois has often been 
investigated, with somewhat laiiable and inconcltisiie lesults Sugitiia 
and Benedict (1926) found that tiansplants of the Flexnei-Jobhng lat 
taicinoma disappeaied in 73 pei cent of the undeifcd hosts, and m onl\ 
18 pel cent of the fullfed contiols Howe\ei undei feeding aftei the 
engrafted cancerous tumors had been well established did not pie\ent 
subsequent giowth of the tumois The lesults conffimed the obseiia- 
tions of Moieschi (1909) Faioiablc results wcie also obtained In 
undei feeding mice that had spontaneous mammar) caicmomas 

A decreased lesistance to vaiious types of infection dining inanition 
has fiequently been observed in man dining famine and also in expel i- 
ments on animals Schwarz (1927) demonstiated that mtiavenous 
injections of stieptococcus and stapln lococcns neie much moie lapidU 
fatal in starved young mice, weakened ccllulai leactions to the infection 
weie obseived in the spleen and the kidney The jiossible lelations of 
a deficiency of Mtamms to infection and malignant growths will be 
considered latei 

Accoiding to Yamasaki (1923), adult mice on diets pioductive of 
total inanition live foiii or five davs, with a loss of about 27 pei cent m 
weight Danfoith (1927), howevei found that m a pecnhai, maikedly 
obese stiain of yellow mice obtained by cioss-bi ceding, a diet of lettuce 
and watei led to a deciease m weight fiom 73 Gm to 24 Gm (a loss of 
67 pel cent) in twenty-eight days, and that lefeedmg with a noimal diet, 
brought about a complete lecovei) fiom a maximal loss of 69 2 pei cent 
Wetzel (1925) obseived that the loss of weight in adult pigeons lecen- 
ing watei only coiiesponds to the autocatalytic law The mean dination 
of life was 25 2 ±09 days The loss of weight m thiity dais was 
51 5 ± 06 pel cent, reaching a maximum of 53 4 pei cent m one bud 
that survived foity days Dobieft (1927) noted that the dogfish 
(Scylimm) can suivive a fast up to 112 da>s, ivith a loss of 33 per cent 
in weight 

liayashi (1924b) found that m the lat the oigans can lie classified 
into three gioups accoiding to then seveial weight curves dining 
inanition (1) those the weights of which deciease paiallel ivith the 
body weight— the pancreas and the parotid and sulimaxillaiy glands, 
(2) those the weights of which deciease moie lapidly — the thymus 
spleen and liver, and (3) those the weights of which deciease less lapidly— 
the kidney, ovaiy, testis, hypophysis, thyroid and heait The supra- 
lenal gland, he found, did not lose weight, often it gained weight The 
detailed effects on the various individual organs wall be reviewed latei 
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Sorokin (1925) and Newsorofif (1927) cited data snnilaily indicating 
that the Russian childien still showed marked suhnormahty in average 
weight and length on account of the pievious peiiod of wai and famine 

Recovery fiom Eftects of Malnutrition Children show great vari- 
ability in their capacity for i ecuperation, depending laigely on the duia- 
tion and character of the previous malnutrition Bloch (1920) obseived 
a marked inciease in statuie and weight among thiity malnourished giils 
taken from Halle to a sanatorium in Switzerland foi six weeks 
Schlesinger (1922, 1924) made an especially caieful statistical study of 
the subject among school childien m Fiankfoit-on-the Mam Retarda- 
tion increased progressively duiing the war and appaiently peisisted 
thereafter The gieatest letaidation in statuie in most age gioups 
occuiied in 1920, the aveiage stature being 4 3 per cent below normal 
Theie was gieat impiovement m 1921-1922, the a\eiage stature 
approaching noimal m many groups, but a maiked decline again in 1923 
The maximal letaidatioii m weight was reached in 1917 with a sub- 
noimality^ of from 4 to 12 pei cent in the vaiious gioups (the gieatest 
deficiency'- occuiiing at the age of 3 yeais) In the following yeais there 
was impro\ement with a decrease again in 1923 Rohrer’s index did 
not always vaiy in coi i espondence with the changes m aieiage weight 
Bluhdoin and Lohmann (1922) followed thiity -eight cases of infantile 
malnutiition Of these ten lesulted m death, but most of the others 
e\entuated in full lecovery of the normal length and weight of bodi 
Jenks (1926) presented data indicating that school childien of Munich 
weie still subnormal in weight and stature Roberts (1927) concluded 
from rejreated examinations that American childien undei weight oi 
overweight tend to remain so According to Vanot (1925) the chances 
for recoiery'- under proper lefeeding are good in most cases, e^en aftei 
an extensive period of lepression of giowth Stefko, on the other hand, 
concluded that the prolonged famine had leacted unfavoiably on the 
general constitution of the Russian people 

Giibbon (1922), in Vienna, and Paton and Findlay (1926), in Scot- 
land, found little evidence that malnutrition in children is caused directly 
by lack of nourishment But Paterson and Marr-Geddes (1927), from 
a study of 100 cases, concluded that the chief cause of gastiic trouble 
and failure to gam m weight among the outpatient infants of hospitals 
Avas underfeeding oi stan^ation 

The extent of the endurance of total inanition in the new-born is 
indicated approximately^ by the length of life of infants born with con- 
genital atresia of the esophagus Sheldon (1926) reported six cases in 
which the duration of life ranged fiom six to thirteen day^s, ar^eraging 
nine day's 
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in Bwsaua and D^lepUa, including the regeneiation of amputated poi- 
tions, Cleveland (1925, 1925a), the efifects on several paiasitic protozoa 
{Tiichonympha, Leidyopsis, TiicJwvionas, St) cblomashi) dining 
staivation of the teiinite host (To inopsts) The lemaikable i eduction 
process exhibited by the coelentei ates vas desciibed by Hadzi (1912), 
foi Ch)\sao)a, and by de Beei and Huxley (1924) foi Au) cha The 
changes in Plana) la were studied by Child (1914) and Wilhei, Hyman 
and Rifenbuigh (1925) Dawydoft (1924) obtained complete lecoiei} 
of the Nemeitean worm Unens lacfeus aftei reducing it to an embiyonal 
state by inanition Caidot (1924) obseived abnormalities in ovulation 
and embivomc development caused by malniitiition in the land snail 
Ag)tohmai ag)est)is 

Seveial studies conceined the effects of stai\ation on insects espe- 
cially dining development These include the expeiiments of Singh- 
Pruthi on the mealwoim (Tench lo niohto)) , of Ezikov (1922) 
Jezhikov (1925) and Cousin (1926) on the blow-fly, Calhphoia, of 
Titschack (1926) on the clothes-moth, Tincola, and of Stscherbinoi skij 
(1924) on the moth, Malacosoma Some obsenations on stanation of 
adult insects vere made by Fink (1925) on the potato beetle, Lcpino- 
taisa, and b} Abbott (1926) on the roach, Pc))plancta 

Huxley (1921) studied the lelative resistance of the laiious tissues 
in the piocess of dedifteientiation dining staivation in the Ascidian, 
Peiopheia Some furthei data fiom experiments on inveitebiates will 
be mentioned later in connection with consideiations of the \aiions 
oigans and also under the head of mineral deficiencies 

Two impoitant expeiiments on plants may be cited Hams (1912) 
made an extensive biometiic study to deteimine whether hereditaii 
effects aie tiansmitted in the bean plant (Phaseohis viilga)is) after 
starvation thiough three geneiations Only slight effects peisisted aftei 
the plants 1 etui ned to noimal nutrition Schaftnei (1925) demonstiated 
that sex in the higher plants (Ausaema, Cannabis, Thahcti nm, Hnmuliis) 
IS not pi edetei mined, but can be experimentally modified oi recersed by 
variation in the nutrition Furthei studies on plants will be mentioned 
later in connection with the studies of deficiencies of watei and mineials 

EFFECTS ON INDIVIDUAL ORGANS AND SYSTEMS 

Integument —Differences in the relative loss of subcutaneous fat in 
vaiious legions of the body during malnutiition weie leviewed m mj- 
pievious ^^olk (Jackson, 1925) Merkel (1890) noted that fat never 
disappeai s fi om the hairy scalp, even in extreme emaciation Coerjier 
(1924) emphasized the close relation between the bodily habitus and 
the amount of subcutaneous fat The cutaneous turgor and blood 
supply are indexes of nutrition that are not closely related to the habitus 
Ponomaieff (1921), as did many other obseiveis, lepoited an enormous 
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Young Animals Hartwell (1927) found that piegnant rats on a 
lestncted diet usually showed a continued increase in weight, although 
the number of the young lats and then weights were distinctly decreased 
The continued giowth in length of body b)’- young rats held each at con- 
stant weight by general underfeeding (as well as by feeding on diets vari- 
ously deficient m part) was demonstrated by Wmteis, Smith and Afendel 
(1927) This IS m agreement with the lesults of earlier observers 
demonstrating the dissociation of statuial and ponderal growth during 
malnutiition in man and various animals Smith and Bogin (1927) 
observed m undeifed young rats a piogiessne neciosis and diy gangrene 
beginning at the tip of the tail and extending forward The vascular 
walls appeared somewhat thickened, the cartilage cells neciotic and the 
muscle fibei s hyalimzed with p)d<notic nuclei 

Some expel iments haie been made confirming the dissociation of 
giowth m mass and length m frog laivae Krizenecky (1925) observed 
that }Oung tadpoles of Rana fiisca (icmpoiana) sometimes continued 
development (foimation and difteientiation of the hind limbs) foi a 
few days without food In another experiment (1926), tadpoles up to 
16 days of age were found continuing to giow m length duiing inanition, 
the skeleton being formed at the expense of other paits of the body 
Gioebbels (1925) noted this peisistent growth in length dm mg starva- 
tion m tadpoles about 14 mm long, but noted a deciease when the 
staivation began in tadpoles fiom 16 8 to 20 5 mm long Heitwig 
(1924) found that m staned fiog tadpoles the central nenous S}Stem 
and sense organs weie unusually lesistant, although the lens fibers 
undeiwent liquefaction The body musculatuie, the livei and especially 
the thymus became lemaikably i educed m size The intestine undeiwent 
a remarkable m^olutlon and a reduction in size, somewhat like the change 
during normal metamorphosis 

The effect of intermittent fasting on subsequent giowth in tiitons was 
discussed by Krizenecky (1918) Podhiadsky and Kostomaiov (1925) 
demonstiated a persistent giowth of the skeleton and the head of carp 
starved at 6 weeks of age The inciease was lost again later, and did 
not appear in carp staned fiom the age of 3 months on The increase 
was in flesh weight, not in diy weight D’Ancona (1921, 1922, 1926, 
1927b) made a series of studies of the eel (Anguilla) staived from 
eight} -one to 657 days with loss of from 21 1 to 61 5 pei cent in weight 
In young eels (1925, 1926b, 1927a), the loss in weight reached 59 6 per 
cent in five months 

Effects on Invei tebi ates and Plants — The effects of inanition in invei- 
tebrates and plants were discussed fully in my previous woik (Jackson, 
1925) The additional papers will be mentioned briefly For the Piotozoa, 
Vieweger (1918, 1925) studied the structural and volumetric changes 
in the cell body and nucleus of Colpidnim , Sokololf (1923), the effects 
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was asciibed to changes in the bone, and not meiely to lesoiption of the 
soft paits Stefko (1927ci), howevei, concluded that the tendency is 
rathei towaid brachycephal} , especially in the young (piobably caused 
chiefl} by rickets) 

Watanabe (1924) found that 4 egenei ation of the skull bone after 
expel imental aseptic fiactuie was not appieciably affected by undei- 
feeding in the guinea-pig and white lat The effect of a deficiency of 
vitamins will be mentioned later 

The teeth appeal to be relatively resistant to simple inanition or 
undei feeding Although it is generally believed that canons teeth are 
frequently associated with malnutrition in childien, Emerson (1925) 
did not find any con elation between undei weight and canous teeth 
among 1,500 school children in Rochestei Howe\ei, he stated that 
orthodontic tieatment is not likely to be successful in malnounshed 
children 

Musciilm System — Degeneiative changes in the muscles of starved 
Russian children and adults weie noted by Stefko (1927a) Fetuses, 
during maternal star\ation, also piesented a general hypoplasia of the 
musculai system 

According to Corti and Fussi (1919), glycogen droplets disap- 
peared fiom the sarcoplasm of stnated muscle fibeis of the hedgehog 
(Eunaccus ewopacus) dunng a few da>s of fasting, but more slowly 
in hibernation During the necrosis of the tail obsened bv Smith 
and Bogin in underfed rats, the muscle fibeis showed hyalmization with 
nuclear pyknosis Hertwig (1924) noted marked i eduction of the body 
musculature m starved tadpoles of Rana fi(sca Berg and Falk (1924) 
studied the fat changes in the muscle fibers of the frog {Rana 
tempoiaiia) fasting from one to five months Dakin and Dakin (1925) 
observed gradual reduction of the musculature in the goldfish dunng 
Its staivation up to two months In the stnated muscle fibers of the 
esophagus in the eel {Anguilla), D’ Ancona (1926a, 1927b) found the 
sarcolemma, myofibrillae and lines Z and M moie lesistant to proti acted 
inanition , the other lines disappeai ed 

No vans System — Anitschkoft and Sawodski (1922) interpreted 
the obseived weakness of the various sphincteis (anal, vesical and 
pyloric) in \ictims of famine as an effect of staivation on the coi- 
lesponding spinal neive centeis Beeuwkes (1926) found the nenous 
symptoms inconstant in these cases The ner\ous system is resistant 
to loss in weight during starvation Stefko (1927a) gave tables foi 
various ages showing a subnoimality of fiom 2 5 to 14 5 pei cent in 
the weights of the brains of starved children m comparison with the 
normal children of corresponding ages Foi the youngei ones, this 
probably repiesents chiefly retardation in growth, howevei, lathei’ than 
actual loss in weight of the brain In adults, the apparent loss in 
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increase in the incidence of fui iinculosis and other suppuiative lesions 
of the skin dining the Russian famine The apparent cause was gen- 
eial debility and pool cutaneous cii dilation (due to weakened heart 
action) Anitschkoff and Sawodski (1922), in addition, noted a slow 
regeneration of wounds under such conditions Engelking (1923) 
obsened the occurrence of an exudative diathesis in younger malnour- 
ished childien, and of a seboriheal diathesis in older malnourished 
children 

According to Schulmann and Maiek (1927), subcutaneous bullae 
exjiei imentall> pioduced in labbits peisisted foi a much longei period 
dining starvation Sheldon (1924) desciihed in detail the stiuctuie 
of the so called “hibernating gland” in white rats as it appealed dining 
starvation and lef ceding The changes weie similai to those in oidi- 
nar}' adipose tissue Moipurgo (1927) found it possible to make suc- 
cessful homoplastic tiansplants of skin in undei fed lats, although such 
tiansi>lants invaiiably failed in normal lats He believed that the failure 
was due to a defensne leaction of the host (like resistance to infections), 
which is 1 educed by inanition Chang (1926) noted in underfed albino 
lats a letaidation in the growth of hair, which was impioved by tlnioid 
feeding Ogneft (1908) reported that the lighter color of the staned 
amphibian Axolotl, is caused by an atiophy of the dark chromatophore 
cells which are in pait destroyed b} phagocytosis Accoidmg to S\o- 
boda (1924), the process of ecdysis (desquamation of the skin) in 
amphibians (Tufoit) depends on the opposing factors of keratinization 
and foimation of nucleai chiomatm in the epidermal cells The foiinei 
IS faiored by inanition and accelerates ecdysis, while the lattei is 
favoied by good nutiition and retards ecdysis 

Skeleton and Teeth — A vaiiable degree of “Hungei osteopathie ” 
invoking osteopoiosis and osteomalacia, has often been observed in per- 
sons subjected to famine or chronic underfeeding The lecent studies 
of this effect of malnutrition in human beings are chiefly from Russian 
souices Stefko (1925a) noted a distuibance of ossification of fetuses 
from stalled motheis The changes are ascribed to characteristic 
lesions in the caitilage (chondiod)'strophia foetalis ex inanitione) 
The osseous lesions somewhat resemble those of osteogenesis imper- 
fecta and infantile scuny (Barlows disease) 

Atrophy and defoimities of the veitebrae weie likewise found in 
adults by Stefko (1926, 1927) and Stefko and Schneidei (1928) The 
result of such atrophy is a decrease in stature Henselei (1913), con- 
firming the earlier work of Nehring, showed a marked effect of mal- 
nutrition on the form of the head in swine Data were cited b} 
Iwanowsky (1923, 1925) and Baslei (1925) indicating that even the 
human adult cianium may become decreased in weight and size, with 
lelatne elongation (dolichocephaly), as a result of famine The lesult 



1055 


JACKSON— IN AN ITIO \ AND MALNU 1 RH I ON 

conclusion that neithei lymphocytosis noi leukopenia is constant or 
characteristic, although anemia of a secondary type occurs in seveie 
hunger edema 

Much of the lecent woik lefers to the effects of the Russian famine 
Beeuwkes (1926) reported an average erythiocyte count of 4,000,000, 
and counts sometimes as low as 2,500,000, with poikilocytosis , he fre- 
quently found leukopenia with a deciease in polymoi phonuclears , and 
h}diemia in 30 per cent of the cases Stefko (1926, 1927a) concluded, 
fiom his extensue studies, that starvation, both pienatal and postnatal, 
has an especially se\eie effect on the derivatives of the mesodeim (the 
blood, the vasculai system, the skeleton and the muscles) In Moscow, 
the piopoition of anemic school children steadily inci eased from 9 per 
cent in 1919 to 74 per cent in 1925 During famine, the blood pictuie 
\aries greatly Stefko (1927a) lecognized two groups among the 
childien (1) those uith thickening of the blood, and (2) those with 
thinning of the blood (cases with edema) In the first gioup, the 
number of ei3thiocytes leaches 6,400,000 pei cubic millimeter, with a 
decrease in the content of watei in the blood Theie is not any marked 
change in the total oi in the differential leukocyte counts In the 
second (edemic) gioup, the number or eiythiocytes may sink to 
2,500,000, uith hydiemia The leukocyte count is inci eased, especially 
the number of the lymphocytes and tiansitional foims, and the number 
of m}elocytes The modifications of the blood coi respond with the 
changes in the blood-foiming organs The adipose bone maiiow of 
famished adults becomes gelatinous, that of childien undeigoes a 
myeloid metamoiphosis The appearance of myelocytes and normo- 
blasts in the Iner indicates here, also, a renewal of the primitive hlood- 
foimmg function The changes m the blood and m the hlood-foiming 
appaiatus duiing inanition weie studied also by Tschelozowa 

Gage and Fish (1924) observed that in man the fatty pai tides 
(chylomicions) that apjiear in the blood plasma aftei a meal contain- 
ing fat giadually disappear within from six to ten hours In a well 
nouiished man, the particles leappear during the characteristic hpemia 
after about thirty hours of fasting The chylomicrons are more dis- 
tinct and numerous in animals with concentrated, fat-containing food 
(dog, cat, rat) than in those with bulky food containing little fat (cow, 
goat, sheep, hoise, labbit) 

Suzuki (1925) studied the blood and hematopoietic tissues in guinea- 
pigs starved fiom fotii to thnteen days The erythrocyte count usually 
increased somewhat, with early lymphopenia and later pseudo-eosinophil 
leukocytosis There was, correspondingly, an atrophy of the lymphoid 
tissue (lymphatic follicles, splenic nodules) but increased granulo- 
poiesis in the myeloid tissue (bone maiiow, spleen and lymphoid 
oigans) Streicher and Emmel (1925) and Emmel and other asso- 
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weight of the brain w'^as 9 5 pei cent in eight men of fiom 48 to 50 
jears, and 23 pei cent in fi-\e women of from 20 to 25 yeais Some 
brain weights w'^eie lecorded also^b)'^ Sedlezk} (1924) The micro- 
scopic changes that -were noted included atrophy and degeneiation of 
the pyramidal cells of the coitex, wnth a 'loosening up of the white 
matter, especiall}^ in cases of edema The obser\ations of Lenz on the 
chemical changes in the biain weie also cited Aron, Lasch and 
Pogorschelsky (1925) and Aion and Pogorschelsky (1926) found that 
m dystrophic infants the biam \veight is letaided less than the body 
weight, which is in accoi dance with the conclusions of earliei obseivers 
Variot (1925) showed that in childien the giowth of the brain m gen- 
eial undergoes lelativety slight disturbance dining malnutrition 

In fasting tadpoles of Rana fusca, Heitwig (1924) similaity obsened 
that reduction in the size of the cential neivous s\stem and sense 
oigans does not follow malnutrition 

Eyes — Few lecent obseivations on the human e\e dining staiva- 
tioa are aiailable Engelking (1923) and Hannan (1925) discussed 
the condition known as phl)ctenular conjunctn itis, which occurs in 
malnourished children The disoidei is appaientli constitutional rathei 
than local in charactei and ma\ be (although this is not suggested 
b} the authois) related to the ophthalmic disoiders caused by a deficiency 
of vitamin A 

Hcmt — From the lecoids of 4871 neciopsies pci formed m Amei- 
icaii hospitals. Bean (1925, 1926) found the a\eiage weight of the heart 
about 10 per cent lower in emaciated than in w^ell nourished patients 
In the Russian cases of inanition j leported by Stefko (1924, 1927a) 
there w^as a loss in weight and volume of the heart, gi eater in the 3 ’’oung 
than in adults, and greater in females (especially at puberty) than in 
males Microscopic examination levealed atrophy of the cardiac muscle 
Stefko thought that the atrophy of the heait may be related to that of 
the gonads and supiarenal glands during inanition Some heart w'^eights 
were lecorded also bv Sedlezky (1924) Leiine (1927) concluded 
from a reiiew of the liteiature that the heart is moie oi less invoked 
in eiery tipe of malnutiition, and that malnutrition is therefoie a 
pathogenic factoi of piime importance in laiious cai diovascular dis- 
01 ders > 

Blood and Blood Foimafion — The results of inanition on the blood 
are exceedingl) laiiable Bakwin and Rivkin (1924) found an increase 
in the relative volume of blood in malnourished infants, which is con- 
trary to the earlier observations of Marriott and Perkins Lichtwutz 
(1923) concluded that, in general, the blood is lelatnely resistant to 
inanition L} mphocytosis is regular and Indremia frequent, but anemia 
IS not an earl}'- simptom Cnrschmann (1923) obsened somewFat 
•variable eftects of inanition on the blood during the w'ar It was his 
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Stephani (1923) noted the same changes in the th}nuis in infants aftei 
either acute oi chionic dystrophy Fat was ohseived peisisting to a 
vaiiable degiee in the thymus cells 

In fasting new-born kittens, according to Dustin (1923), pyknoses 
appear in the small lymphocytes of the thymus dining the hist day, 
becoming abundant on the second day, and undci going disintegration 
and disappearance in numeious small aieas by the third day Hammai 
(1924) listed inanition and nutiitional distuibances among the geneial 
factois causing involution of the thymus He stated that in the rabbit 
aftei reduction of the thymus to 1 pei cent of its oiiginal weight by 
incomplete inanition, complete lecoveiy to noimal weight was obtained 
within fouiteen days by refeeding Gunthei (1924) found maiked 
leduction m the thymus of fasting tadpoles (Rana fuKca) 

Ahmeiiiaiy Canal — Accoiding to Beeuwkes (1926), the gastio- 
intestmal symptoms of the Mctims of the Russian famine neie some- 
times slight, hut dysentei}' was charactei istic Variot and his associates 
(1911, 1925) stated that gastiic dilatation is not always caused b^ o\ei- 
feeding, but may occur also through aeiophagy m undeifed, atrophic 
infants, as was preiiously noted by Lacau-Saint-Guilly (1913) 
Faehimann (1925) observed two cases of ileus in extiemely emaciated 
women Its pathogenesis is explained by the loss of fat in the omentum, 
which becomes reduced to a netwoik of blood vessels Intestinal loops 
slide into the omental openings The piessuie lesults in vasculai 
obliteration with slow and progressive sti angulation of the intestine 
Most of the lecent studies concerned the ahmentaiy canal in the 
lower animals Busacchi (1916) claimed that in a dog staiied thiity- 
five days the mitochondria of the intestinal epithelial cells weie lemark- 
ably lesistant, although they sometimes tempoiaiily disappeaied dining 
lefeeding Watrin (1924), on the contiary, noted a disappearance of 
the mitochondria in the sin face epithelium of the small intestine in 
staived rats The parietal cells of the gastiic glands became vacuolated 
Extensive studies on the legressive changes in the stomach and the 
intestine of undeifed young albino lats weie made bv Millei (1927) 
The changes weie most evident m the mucosa, which showed a laiiable 
degiee of atrophy and degeneiation, especially in the suiface epithelium 
In extieme cases, the villi appealed almost completely dismtegiated 
Sun (1927, 1927a) found a similai degeneiation of the intestinal mUi 
in albino mice starved only twenty-four houis Appaient legeneiation 
of the vilh occuiied within ten houis of lefeedihg, although foui oi 
file daj^s weie requiied foi the recovery of the noimal weight 

Jolly and Saiagea (1924) found a loss of from 40 to 60 pei cent 
in the appendix (cecum) of staiied rabbits (which also shoiied a 
loss in weight of body of 30 pei cent) The lymphoid follicles 
atrophied, the lymphocytes became scaice, with pyknotic nuclei Many 



1056 


ARCIIIVhS OR PATHOLOGY 


ciates (1926) found a deciease of 47 pei cent in the total leukocyte 
count, and of fiom 63 to 74 pei cent in small and large Ijmphocytes, 
in albino lats staived 108 houis, with a slight lelative mciease at 132 
hours The neutrophils deci eased in numbei moie rapidly to a maximal 
loss of 48 per cent at thiity-six houts \\ith a slight use theieafter 
Schaeffei (1925) ohseived a loss of about 85 per cent in the combined 
leukoc}te and erythrocyte count in the “pumpkmseed” fish (Eupowofis 
gibbosw!) dining hibernation, but the blood count latei letuined to 
normal without feeding m spite of the piogicssne loss (up to 38 per 
cent) in weight 

Spleen and Lymph Glands — Deposits of hemosideiin in the spleen 
are much gi eater in chionic than in acute disturbances of nutrition, 
accoidmg to Stephani (1923) On account of maiked individual vaiia- 
tions, Heilman (1926) was unable to demonstiate a definite deciease 
in the amount of Ivmphoid tissue in the spleen during slight oi model ate 
inanition Howevei, he found that a maiked decrease occuried duiing 
piolonged staivation Aion and Pogoi schelsky (1926) found the 
weight of the spleen neaily paiallel with that of the bod\ in infants 
dying from eithei acute oi chionic djstioph) They repoited that the 
spleen does not show a definite change in watei content According to 
Stefko (1927a), the spleen appeals subnoimal in weight in both voung 
and adult pei sons who are starving, indicating a relatnely gi eater loss 
of weight in the spleen than m the body as a whole during the starvation 
The weights recoided by Sedlezky may also be consulted heie Stefko 
obseived a maiked atiophy of the splenic follicles, which often disap- 
pear The blood lessels aie distended The larious kinds of splenic 
cells (including nucleated er}thiocytes in infants) aie closeh packed, 
and many, especially those of the myeloid t>pe, show degenerative 
changes (nucleai pyknosis) The tiabeculae and reticular tissue become 
prominent, especially in adults, in whom is seen almost complete atrophy 
of the splenic pulp 

Schwaitz (1927) found the cellulai leaction to infections in the 
lymphoid and mjeloid tissues of the spleen markedly deci eased b} 
starvation in young mice According to Dustin (1923), the atiophy 
of the tymphatic glands dining inanition in new-boin kittens is appar- 
ently due to emigiation of the lymphoc 3 tes Atioph}' of the lymphoid 
structuies in general dining complete oi incomplete inanition has been 
obseived by larious authois 

Thymus — All the lecent woik confiims the pievious demonstiations 
of the susceptibiliti of the thymus to involution dm mg all types of 
malnuti ition , such involution was shown to have occuiied by Ichok 
(1925), Variot (1925), Aron and his associates (1925, 1926), Stefko 
(1927a) and Bo}d (1927) Stefko (1925a) found the typical atiophy 
and cell changes in the thymus of fetuses fiom staived mothers 
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three days Geelmuyden (1923) reviewed the changes in content of 
glycogen and content of fat in the liver during fasting 

Mayer and his associates (1914) did not find any deciease in the \ 
initochondiial gianules of the hepatic cells in the labbit oi dog starved 
with or without water Miller (1926), on the contrary, observed in 
undeifed young lats a deciease in the size of the liver cells, and in the 
number of mitochondiia, glycogen gianules and cytoplasmic lacuoles 
Munzei (1925) confirmed Aiapow’s discovery that the number of 
binucleated hvei cells decreases in starvation, with vai rations according 
to the type of diet (sugar, fat, protein) 

Tiambusti (1896) noted m the amphibian, Spelcrpcs fuscus, a 
marked atrophy of the liver cells, with a slight deciease in the nuclei 
after it had been two and one-half months without food Haitmann 
(1918), on the contiaiy, found in fasting tadpoles of the toad {Bufo 
vulgaiis) an apparent increase in the size of the liver cells Hertwig 
(1924) saw a marked deciease in the liver (he did not mention the cell 
size) m fasting tadpoles of Rana fusca Berg (1924) found a large 
accumulati^p of fat droplets m the livei cells of the salamander during 
the winter period of fasting This fat was evidentl} deiived through 
the blood stream from the fat bodies, adipose tissue, muscle, skin, testis 
and other sources 

In the trout (Salmo fontwaln) fasting up to three months, Plehn 
(1914) noted a progiessne disappearance of the fat m the liver cells, 
which was soon restored on refeedmg The gl 3 'Cogen appealed more 
resistant than the fat, and was never entirely exhausted Cotionei 
(1922) ascribed the marked change in the structure of the liver in 
P ctromyzon (in comparison with the larval Ammococtes) to a condition 
of inanition during the period of metamorphosis Esaki (1925) 
described atrophy of the hepatic cells and nucleai changes as taking 
place duiing starvation m the fish, Oryzms latipcs D’Ancona (1922, 
1926, 1927b) made extensive observations on the livei of the eel 
(Angmlla) during a progressive inanition up to 657 days The volume 
of the liver cell was reduced about 90 per cent, and that of the nucleus 
somewhat less H)fpereinia and relative fibrosis were noted 

Panel eas and Suhma\tllaiy Gland — Aron and his associates (1925, 
1926) found the deciease in the weight of the pancreas nearly propor- 
tional to that of the body in both acute and chronic nutritive dis- 
tuibances m infants There was a slight increase in the content of water 
of the pancreas Stefko (1924), on the contrary, asserted that, in 
starvation, the pancreas does not lose weight as do most other organs, 
but often inci eases In this connection, the weights recorded by 
Sedlezky may be consulted The microscopic structure is unchanged m 
the earlier stages of inanition, but m later stages it shows marked 
hyperemia, hemorrhages, degeneration and necrosis (hemoiihagic pan- 
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laige phagoc)tic cells api^eaied in the connective tissue On lefeedmg, 
almost normal stiuctnie was recovered in fifteen days Simple atrophy 
with some hypeiemia of the gastric mucosa was observed by Guarino 
(1927) in guinea-pigs and pigeons staived with or without watei 
Baichiesi (1924) found extieme atrophy of the mucosa in the 
esophagus, stomach and intestine of the toitoise (Emys oibiciilaus) 
fed watei alone foi from five to twenty-six months The epithelial 
cells weie i educed from 83 to 97 per cent m volume, the nuclei from 
75 to 78 pel cent Refeeding tests showed that lecoveiy was possible 
aftei seven months of staivation Gunthei (1924) noted gieat i educ- 
tion in the size of the intestine in starved tadpoles (Rana fusca) Corti 
(1920, 1920a, 1921, 1922) made a special study of the migiatory cells 
in the intestinal epithelium during inanition in vaiious amphibia and 
fishes Yung (1914) found a reduction to one-sixth in the size of the 
intestinal epithelium in inanition in various amphibia and fishes The 
loss was chiefly in the cytoplasm, the nuclei being more resistant 
D Ancona (1921, 1922, 1926 1926a, 1926b, 1927, 1927b) made several 
intensne studies on the alimentaiy canal of the eel (Anguilla) starved 
up to 657 days, with a loss of 61 5 per cent in weight The gastiic 
gland cells lost about 80 pei cent in volume, and the nuclei 42 per cent , 
the intestinal epithelial cells 65 per cent, and the nuclei 53 pei cent 
Eiidence of a deciease in the numbei of cells was not found The 
histologic changes were less maiked in young than m adult eels 

Live] — Stephani (1923) found that, at neciopsy, the In’^er in cases 
of acute nutritive distuibance (especially with signs of intoxication) 
almost always shows marked fatty changes, which are slight or absent 
in cases of chronic malnutrition Stefko (1927a) obseiued a leappeai- 
ance of blood-foiming cells in the liver in famine-stiicken adults as 
well as children Some weights were recoided by Sedlezky (1924) 
Bean (1925, 1926) found an apparent depiession of the weight of the 
livei associated with emaciation in 4,871 lecords of neciopsies in hos- 
pitals of New Oi leans and Baltimore These lecords showed the livei 
a^el aging about 15 per cent heavier in the well nouiished patients 
Junkeisdorff (1921) found that the livei lost weight moie rapidly 
than the body in dogs fasting eleven days The fat of the livei eithei 
peisisted longei than the ordinary fat or was replenished by immigra- 
tion fiom the lattei through the blood stieam Salvioli and Saccbetto 
(1921) noted a decrease m neutial fats and fatty acids, with the 
appearance of lipoids, in the In^er cells of dogs and guinea-pigs staived 
for -various peiiods, up to a loss of about 41 per cent in body weight 
The distribution of fat in the In'^er cells varied in the two species 
Y'olff (1924) found that in lean white mice the slight amount of fat 
in the liver was remo^ed within twenty-four hours of fasting, while in 
tat mice the laiger amount of fat in the livei was not all lemoved in 
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(1924) noted m the cells of the lenal tubules in fasting white mice a 
tiansient fatty infiltiation which disappeaied if the inanition was pro- 
longed 01 if normal feeding was resumed 

Female RepioducUve System— The. inhibition of mensti nation by 
malnutrition that was noted by numeious obser\eis in \aiious coun- 
tries duung the famine consequent on the war, was found likewise by 
Anitschkoft and Sawodski (1922) in Russia The eftect may long pei- 
sist in the foim of a hypoplasia of the genital tract, which, accoiding 
to Kustnei (1926), inci eased in the Halle clinic from 0 8 per cent of 
the cases in 1919 to 1 5 per cent in 1925 Siemens (1926), howe\ei, 
doubted whethei the deciease in the niimbei of biiths in Germany 
duung the wai could be ascribed to inanition The statistics do not 
show any significant change m the lelative number of twins and tiip- 
lets, in contrast with the observations of Richter (1926) on domestic 
animals 

In contrast with the lelatively slight eftect on the weight of the testis-, 
Aion and his associates (1925, 1926) found a gieat loss in the weight 
of the ovary m dystropliic infants Among 120 cases of star\ation, in 
which the patients weie aged from 7 to 40, Stefko (1924a, 1927, 1927a) 
could not find a single matin e ovum The follicles had undeigone 
maiked involution and atresia, and a feu persistent piimoidial follicles 
weie seen The interstitial gland tells also had become ludimentary, 
and the ovary consisted chiefly of fibrous tissue The age of pubeity 
was gieatly letarded The peisistent effects of eailiei malnutiition 
weie furthei shown by the examination in 1926 of 148 giils from 14 to 
18 yeais of age Of these, 28 pei cent showed geneial hypoplasia of 
the sexual organs 8 per cent infantilism and 21 3 pei cent 
marked retaidation of puberty (of menses, mammaiy development and 
the like) Some ovaiian weights were noted by Sedlezky 

According to Richter (1926), a distinct reduction in feitility of 
domestic animals (sheep, goat, swine) was caused by undei feeding in 
Geimany duung the wai Especiall} in sheep theie was not only a 
deciease in the numbei of biiths but a lemaikable rauty of twin biiths 
Blum (1924) found that a change of the sex latio duung undei feeding 
did not occur m white mice Martino (1927) noted in starved or undei - 
fed hens ovarian disturbances and a suspension of ovulation, with 
recmeiy on piopei refeeding Aragei (1925a) desciibed an inhibition 
of gonadal development and a degeneiation of the gonocytes in fastmtr 
tadpoles of the toad (Bufo vulgans) ^ 

Male Repjoduchve System —Aron, Lasch and Pogoischelsky (1925) 
and Aion and Pogoischelsky (1926) did not find an> indication of a 
loss in weight oi change in content of water of the testis in dystiophic 
infants Amtschkoff and Sawodski (1922) asciibed the depiession of 
sexual function in adult males duung the Russian famine to atiophi of 
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creatitis) In chionic cases, there may be a h}pertrophic cinhosis 
The islets ot Langeihans soon disappear completely Seyfarth (1920, 
1924) and Jorns (1927) reached the opposite conclusion, finding an 
enlargement and an increased numbei of panel eatic islets in a case of 
death from starvation Frequent transitions fiom acini to islets weie 
found Jorns described a slight atiophy of the panel eatic acini and an 
increase of the intialobulai connective tissue 

Gnnew (1912) reviewed the eailiei liteiatuie on the contioversy 
as to the possibility of the tiansformation of pancreatic islets into acini 
(and Mce \eisa) thiough disturbances of nutiition Cecil (1911) 
measuied and counted the islets in six dogs He concluded (confirming 
Bensley) that inanition does not haAC an appieciable effect on the 
numbei, size or stiuctuie of the pancieatic islets Martins (1915) 
found numerous islets in the pancreas of a staived man, but did not 
succeed in jiioducing an increased numbei of islets by the star\ation of 
frogs, mice, guinea-pigs and chickens Watiin (1924), howevei asseited 
that, in lats staived six or seven days, in spite of pancreatic atroph}, 
the old islets piohferated and many new islets aiose by tiansformation 
of the acini Further data were cited by Jackson (1925) The ques- 
tion as to the effect of inanition on the pancieatic islets is appaiently 
still unanswered 

The latio of nucleus to plasma m the pancieatic cells of the vhite 
lat, noimal and starved, was ln^estlgated b} Dolley (1925) Ma (1924) 
found the mitochondria of the pancreatic acinus cells changed fiom 
filamentous to iiiegulai granulai foim m guinea-pigs fasting up to 
twenty days The normal structuie was lecoAeied on refeeding 

Siihina\illaiy Gland — Takagi (1925) obseived little change in the 
ordinar} aheolar cells of the submaxillaiy gland in young and 
adult cats fasting from twenty-foui to ninety houis The demilune 
cells, howevei, became larger, with moie numeious secretory gianules, 
but fewei mitochondiia The nuclei appealed daiker and iichei in 
chi omatin 

K-idney — A study of 4,871 recoids of neciopsies perfoimed in 
American hospitals indicated to Bean (1925, 1926) that the a\erage 
weight of the kidney is about 15 pei cent gieatei in well nouiished than 
in emaciated peisons Emaciation in man appaiently affects the kidneys 
less than the heait or the hvei Some weights bearing on this question 
were given by Sedlezky (1924) In a stud} of the white rat, Hayashi 
(1924b) placed the kidneys in the gioup of oigans Avhich lose weight 
moie slowh than the body duiing inanition Fionstein (1922) noted 
a characteristic diuiesis and an increase of nonspecific infections of 
the til mar} tract duimg famine in man Schwaiz (1927) similaily 
found a deci eased lesistance (as indicated bv the cellulai reactions) to 
expel imental infections in the kidney in staivmg white mice Wolff 
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by Champy (1922, 1924) in adult Tiiton alpestus In the male tiiton, 
inanition inhibits speimatogenesis and causes an involution of the spei- 
matogonia It is held that the male sexual gland on refeeding may be 
tiansfoimed into the female 

Sup) mend Glands— In dystiophic infants, the loss m weight of the 
supiaienal glands is neaily pioportional to that of the body, accoidmg 
to Aion and his associates (1925, 1926) Stephani (1923) found that 
the fat content of the supiaienal coitex neaily oi entnely disappeais 
during acute infantile malnutiition (especially with intoxication), hut is 
variable m chronic malnutiition Fockeimann (1925) and Stefko 
(1926b) desciibed the changes in the supraienal glands lesulting from 
the Russian famine as occuiiing in three stages (1) an acute stage, 
with occasional hemoiihages in the cortex, and oftenei atioplw of the 
zona fasciculata and of the medulla, followed h} piohfeiation of the 
reticular stioma, and by fibiosis in the medulla, (2) the appeal ance of 
degenerative changes in the zona glomerulosa, zona leticularis and espe- 
cially 111 the medulla (with a fall in blood piessuie), and (3) the final 
stage, with vacuolai degeneiation of all coitical layeis and complete 
destiuction of the medulla, a change in the pigmentation of the skin 
does not occur Stefko (1926) concluded that the thud type of supia- 
lenal involution with hypoplasia of the medulla may peisist as a peima- 
nent condition, even aftei the period of inanition is past The 
supraienal weights in such cases (adult) appealed suhnoimal, a\ei aging 
from 7 to 8 Gm in males and 10 Gm in females 

In fetuses from staived mothers, Stefko (1925a) found the supia- 
1 enal glands normal in appearance and sti uctui e In the postnatal cases 
of staivation (1927a), in childien, the supiaienal glands usually appeared 
above normal in weight This mciease was ascribed to geneial hyperemia 
(often hemorrhages) and also to an inciease in connective tissue, espe- 
cially m the medulla The pai enchymal cells of both coitex and medulla 
underwent progressive degenerative and atiophic changes, which weie 
described in detail and which coriesponded with the three stages 
described by Fockermann and Stefko The observations by Stefko and 
other Russian investigators were also leviewed by Ichok (1925) and 
Newsoroff (1927) Some weights of the supraienal glands weie given 
by Sedlezky (1924) 

In the white rat, Hayashi (1924b), as did most earliei investigatoi s, 
found an mciease rather than a decrease m the weight of the supraienal 
gland during inanition The cells showed a variable degree of shi ink- 
age, somewhat propoitional to the length of the test Hett (1926, 
1926a) studied the effect of acute or chionic inanition on the supia- 
renal glands of both younger and adult white and giay mice Degeneia- 
tion of the cortical cells to form syncytial masses, containing pigment 
occurred m the zona leticiilans and adjacent zona fasciculata The 
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the seminal vesicles and a deciease in the internal secietion Stefko 
(1924a, 1924b, 1927, 1927a) made an extensive study of the question 
Among 800 undei nourished Russian bo}S between 7 and 16 years of 
age, ciyptoichism occuned in 216 (27 pei cent) The cryptorchism 
wasascribedtoasecondaiy ascent of the testis, associated with a shorten- 
ing of the cremastei muscle The peicentage of cryptorchism was 
somewhat less in Jewish (13 per cent) and Tartai boys (from 8 to 10 
pel cent), and occuned chiefly in boys between the ages of 10 and 13 
}eais Pubeity was gieatly letarded, and the exteinal genitalia in 
geneial lemamed undeveloped The testis in the starved boys piesented 
a general atiophic destruction of the seminiferous tubules with lepres- 
sion of spermatogenesis and with prolifeiation of the connective tissue 
Similarly, of thiity-five staived adult men (fiom 16 to 42 years of age), 
se\enteen did not have speimatozoa in the seminiferous tubules The 
Seitoh cells and the inteistitial cells of Leydig appeared to be the most 
resistant to inanition The peisistent effects of earlier inanition were 
obsened m the examination of 851 outpatient boys m 1926 Of these, 
309 (36 7 per cent) showed s}mptoms of genital hypoplasia Some 
weights for the testis weie lecorded b\ Sedlezlcy 

In adult mice staived fiom foui to ten da}s, among which the 
maximal loss was about one thud of the body weight, Stieve (1923) 
found little if any effect on the size of the testis oi on spei matogenesis, 
but a maiked atrophy of the inteistitial cells The penis, pi estate and 
seminal vesicles appeared noimal, and copulatne ability was unimpaired 
Sailer (1926) similaily studied the effects of acute and chronic inanition 
with loss of about one fouith in the body weight in white mice There 
was evidently a loss in the weight of the testis, and atiophy of both 
seminiferous and interstitial tissues, though individual variations made 
the conclusions somewhat unceitain Stone (1924) found letardation 
in copulative age, spermatogenesis and development of the accessoiy 
sexual apparatus in rats underfed (at maintenance) foi twenty days, 
the tests beginning at the age of 20 or 30 days , but he did not find any 
api^reciable effect m tests beginning at 45 da}s of age 

In pigeons without food, according to Amantea and Martino (1925), 
sex desire is lost m a few days Restoration of the sexual functions 
is much slower than lecoveiy in weight on lefeeding This was observed 
also m chickens by Martino (1926, 1927) In cockerels, the effect of 
inanition on the germinative function of the testis (measuied by breed- 
ing tests) appeared eailiei and persisted longei aftei lefeeding than 
that on the endocrine function The endocrine function of the testis 
was measured by the size of the comb, which is maikedly reduced by 
inanition 

For amphibians, the effects of inanition on the gonads was investi- 
gated by Arager (1925a) in tadpoles of the toad (Biifo vulgaus') and 
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vaiiable degree of hypoplasia in the glandulai tissue, a deciease in the 
numbei of eosinophil cells and a lelatue increase in the basophil cells 
and giantiles There was also an increased foimation of colloid The 
changes, howevei, weie of comparatively slight irnpoitance 

PARTIAL INANITION 

The effects of paitial inanition will be consideied undei the heads 
of deficiency of protein, deficiency of mineials, deficiency of watei and 
deficiency of vitamins The effects of a dietaiy deficiency of fat are 
ascribed chiefly to the associated deficiency in the fat-soluble vitamins, 
A, D and E Burr (1928), howe\ei, found a caudal dystrophy in rats 
on diets fat-free (except foi the known vitamins), and Baldwin (1928) 
described marked lesions in the testis and supiaienal glands m rats on 
a cholesteiol-fiee diet 

EFFECTS or \ DEFICIENCV OF PROTEIN 

Malnut)itional Edema — The geneialized or localized edema fie- 
quently found accompanying chionic inanition in man (“famine edema”) 
is probably associated with diets variously deficient in pait, as well as 
with geneial caloiic insufficiency The available evidence, howevei, 
seems to indicate that a dietaiy deficiency of protein is the most impoi- 
tant pathogenic factoi According to Lubaisch (1921). the chaiacteristic 
lesions of the “Oedemkiankheit” include (1) a marked depletion of 
fat and lipoids, with a persistence of hpoid lemnants m muscle, car- 
tilage cells and the supraienal cortex, and increased hpoidal pigmen- 
tation in vaiious legions, (2) atrophic changes with pigmentation, 
especially m the heait and the liver, (3) a vaiiable destruction of led 
blood cells, associated with deposits of hemosiderin in vaiious oigans, 
and (4) a tendency to serous exudates and hemonhages, especially in 
the alimentaiy canal, which aie due to direct injuiy of the endothelial 
cells of the capillaries, and not to cardiac oi lenal diopsy 

Anitschkoff and Sawodski (1922) obseived that m the Russian fam- 
ine the sometimes enoimous edemas weie associated with a slow pulse 
late and a weakened heait, without lesions of the kidneys The location 
of the edema was variable, but oftenest in the face oi the extiemities 
Beeuwkes (1926) desciibed the Russian “hungei edema” in detail, and 
gave many photogiaphs The most charactei istic symptoms weie 
edema, polyuria without albumin, bradycaidia and bulimia The edema 
began first in the lower limbs, and extended vaiiably upwaid There 
was sometimes a geneial anasaica, amounting to 25 pei cent of the 
body weight The heait suffered severe damage, and sudden death 
from heart failure was common The blood piessuie was low, except 
in patients with arteriosclerosis The gastro-intestinal symptoms were 
vaiiable, but dysentery was characteristic The nervous symptoms 



1064 


ARCHIVES OF PATHOLOGY 


effects weie less maiked in the medulla, wheie pigment granules were 
found in the capillary endothelium 

Thyioid Gland — The impoitance of hypothyioidism resulting from 
the atioi>hy of the thjioid gland during famine has been emphasized 
by Cuischmann (1921, 1923) and Lichtwitz Fukushi (1924) found 
the thyioid gland in dystiophic infants suhnoimal in weight in thirty- 
foui of forty-five cases He summaiized the changes as follows surface, 
biownish led, fiequently nodulai , consistence, rather firm, size and 
weight, deci eased, follicles, deci eased, epithelium, cubical or often flat- 
tened, colloid, thin, inteistitial connective tissue, somewhat fiequently 
inci eased Aion and Pogoi schelsky (1926) found the weight of the 
thyroid gland (peicentage of final body weight) above normal in 
dystrophic infants, and theiefoie concluded that it had lost little Stefko 
(1925a) noted a noimal appearance and stiucture of the thyroid gland 
in the fetuses fiom staived mothers, but (1927a) in malnouiished chil- 
dren and adults, he ohseived that it was suhnoimal in weight, both 
absolutely and lelatnely A microscopic evamination re\ealed atrophy 
of the thyioid follicles, with a \ariable degiee of epithelial flattening 
and desquamation, and also changes in the colloid content Thyroid 
atrophy and in\olution dining malnutrition were reiiewed also by Ichok 
(1925) and Newsoioff (1927) Some weights of thyroid and paia- 
thyroid glands weie given by Sedlezky (1924) 

Mitochondiial changes m the thyroid epithelium weie studied by 
Nicholson (1924) m rabbits and guinea-pigs subjected to larious con- 
ditions, including a fast of fiom thiee to sin days and a diet deficient 
in vitamin B The filamentous mitochondria became fiagmented and 
granulai in structine Chang (1925) confiimed Jackson’s results show- 
ing atrophy oi degeneiation of the thyroid fiom chionic staivation in 
the albino lat 

Paiathyioid Glaiid <; — Accoidmg to Cuischmann (1923), the paia- 
thyroid glands may also be affected duiing inanition (Hungeitetaiiie 
of Lichtwitz and othei s) The changes wei e desci ibed b} Stefko (1927a) . 
whose work was also leiiewed by Newsoioff (1927) In malnourished 
children and adults, the paiathyroid glands became consideiably 
enlarged and hypeiemic Follicles appear containing a variable amount 
of colloid The parenchyma is poor in cells (basophil and chief cells) , 
sometimes mast cells are numeious In some cases, the cells show 
hydropic degeneration 

Hypophysis — Obseivations of the hypophysis, such as were made 
by Sedlezky (1924) in starved Russian children, weie leported also by 
Stefko (1927a) Sedlezky did not find any change in the macioscopic 
appearance and but slight loss in the weight of the hypophysis The 
anteiior lobe (especially in childien) appealed hyperemic, with a 
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phan on the thyioid gland aie therefore compaiatively slight, although 

geneial emaciation and death lesult 

Accoiding to Beard (1926), cystine cannot be successfully leplaced 
by tauiine, although both contain sulphiu, m the diet of mice Cystine 
IS the limiting ammo-acid factoi m casein when the casein foims 12 
per cent of the diet The addition of 0 5 pei cent of cystine causes 
giowth at a lapid rate The lecoids of the expeiiments of Hayashi 
(1924, 1924d), including those on the eftects of a deficiency of piotein 
in the white lat, weie inaccessible 

Although an increased amount of piotem is required by the rat 
during leproduction and lactation (as was made clearly evident by 
Simmonds in 1924), Maynaid and Bender (1928) found that m the lat 
duimg this peiiod a 50 pei cent ration of piotein did not show any 
advantage ovei an 18 pei cent lation 

nrrncrs or a DEncicNcy or minerals 

In this section of the papei will be included, first, some lecoided 
obseivations on the effects of mixed or multiple deficiencies of minerals 
The studies on iickets, although involving a distuibance in the relations 
of calcium and phosphouis, are considered under the head of vitamin D 
McCollum, Simmonds and Becker (1925) found that the pieviously 
desciibed “salt ophthalmia” m lats cannot be induced by feeding exces- 
sive amounts of any one element oi ion Possibly the effect of the salt 
factoi IS simply to damage the vitamin A piesent in the diet Orr 
(1924) leviewed the significance of vaiious mineral elements (calcium, 
potassium, non, iodine and othei elements) in animal nutiition and the 
effects of a deficiency of minerals in childien and adults The mmeial 
balance is held to be even moie impoitant than the vitamins 

Haag and Palmer (1928) also emphasized the importance of the 
dietary balance of calcium, phosphoius and magnesium salts as essential 
foi normal health and giowth in rats Various combinations resulted 
in an enlaigement and a hemorrhagic condition of the supiaienals One 
diet (with the content of calcium low and of magnesium and phosphorus 
(high) m a few cases appaiently pioduced cystitis and phosphatic 
calculi The salts also appeared to be important in relation to some of 
the vitamin lequiiements Chidester, Eaton and Thompson (1928) 
believed that vitamins are effective thiough their mineial content 

Khgler and Geigei (1928) found that a dietary deficiency of any 
of the important salts (potassium, sodium, calcium), except magnesium, 
caused dwaifing of }oung rats A deficiency in any of these salts also 
loweied the resistance to infection with trypanosomes 

Mon (1924) fed labbits a diet of hydrous wool fat, bacon fat and 
cholesterol (a diet deficient therefore in protein and vitamins, as well as 
in salts) and pioduced degenerative changes in the teeth ' Although 
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were inconstant In the blood, theie was a tendency to hydieinia The 
red cell count sometimes deci eased to 2,500,000, the aveiage being 
4,000,000 Leukopenia with a deciease m the count of polymorpho- 
nuclears and a relative lymphocytosis was frequent Some authors 
maintained that the type of edema could be dififeientiated according to 
the leukocytic formula 

The factors in the pathogenesis of famine edema were discussed 
by Kusnezofif (1922), Kabanoff (1923) and N Anitschkoff (1925) 
From his experience with “hunger edema” m Geimany, Curschmann 
(1922, 1923) emphasized the atroplij of the thyioid gland as the most 
important lesion, the resultant edema being i elated to the myxedema of 
hypoth}^ oidism Jaureguy (1925) desciibed an extieme edema of the 
legs, resembling elephantiasis, in an infant which had been fed foi 
months on a thin vegetable soup On suitable diet, the edema disap- 
peaied within a week Hoelzel (1928), fiom expeiiments made on 
persons while fasting, concluded that protein staivation is the primal y 
factor in the pathogenesis of nutiitional edema He found also that 
although colds were not ordinarily conti acted dining the piolonged 
fasting, they developed almost miaiiably after such periods, when 
edema was also prominent 

Expe> nncnts on Animals — Stammers (1926) reported some hypei- 
tiophy of the supiarenal glands, disapi^earance of cortical hpoids and 
an increased epinephiine content in cattle with malnutntional edema 
(avitaminosis^) Moise and Smith (1924) and Smith and Moise 
(1924) found that in rats poisoned with chlorofoim legeneiation of 
the hepatic cells occurred during fasting or on a diet of gelatin, though 
less lapidly than on diets containing gliadin oi casein as the piotein 
component Thus, regeneiation of the liver can occui on diets which 
do not permit geneial giowth of the body 

Light (1927) observed that a deficiency of piotem, phosphoius oi 
vitamin A caused a lengthening of the estius cicle in the albino lat 
Hartwell (1925) noted a loss of fur m pied rats when potato oi white 
bread was their sole souice of dietary protein The substitution of 
brown bread oi oatmeal, or the addition of gluten gelatin or caseinogen 
to the bread diet prevented the loss of fin 

Chang (1925, 1926a) tested Cramer’s theory that tiyptophan is a 
dietary essential as the mother substance of the thyroid hormone He 
concluded that m white rats tryptophan is necessaiy foi maintenance 
of the body, but probably not directty essential to thyioid activity 
Abel and his associates (1925), from somewhat similar feeding experi- 
ments, reached the opposite conclusion that tiyptophan is essential to 
the normal functioning of the thyioid gland, but held that most of 
the needed tryptophan can be supplied through the blood stream from 
other tissues of the body The effects of a dietarv deficiency of trypto- 
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amount of dietaiy calcium was shown by Stepp (1925) Rats on a 
mixtiue of oatmeal, casein, dextiin and sodium chloiide with 1 5 pei 
cent calcium caibonate de^ eloped se\ere keiatomalacia only, but with 
the calcium carbonate inci eased to 3 pei cent, iickets appealed in addi- 
tion to the keratomalacia 

Mellanby and his associates (1924) concluded that a shoitage of 
calcium and calcifying vitamin is lesponsible foi canes in the teeth 
of children Toveiud (1927) held that similai dietaiy deficiencies 
aie the chief factor in pioducing dental canes of women dining preg- 
nancy These conditions aie probably closely i elated to rickets 
Lebedev (1927) still adheies to the oldei new that nckets is not a 
specific disoidei but a lanable symptom-complex that may be pioduced 
by various means, including that of simple deficienc} of calcium 
Corlette (1928) held that a deficiency of calcium and phosphorus can 
cause a neivous disoidei closelv lesembling that produced by a 
deficiency of vitamin B in man and lowei animals Among the morbid 
conditions invohing these mmeial deficiencies, m which neivous symp- 
toms often occur, aie polyphagia, eaith-eating bone-chewing, copio- 
phagia, rickets, osteomalacia, spasticit), paiaplegia, tetan\, and the 
stijfziekte and lamziekte of South Afiican cattle 

According to Simmonds (1924) the giowth of rats on a diet in 
which the calcium content was low was only half the normal late Mothei 
rats on such diets might pioduce and nuise }Oung, but often they broke 
down on account of a loss of calcium fiom the skeleton Kenned} 
(1926, 1926a) found that a deficiency of calcium in a diet otheiwise 
adequate induced sterility in both male and female lats, piobabh 
thiough effects on the germ cells The natuie of the steiility was 
uncertain Ovulation and the foimation of noimal coipoia lutea took 
place, but signs of implantation or resorption did not appear m the 
uterus Macomber (1927) concluded that the deficiency of calcium 
did not pioduce sterility in the adult lat, but did afifect feitility by 
inci easing the intia-uteiine mortality Since the prenatal skeleton is 
laigely cartilaginous, the mothei lat may be able to supply fiom hei 
own reserves sufficient calcium foi normal fetal giowth Dm mg lacta- 
tion on the diet low in calcium, however, the maternal reserves aie 
exhausted and the young soon become stunted in giowth as a result 
of the deficiency of calcium 

Buckner, Mai tin and Petei (1925) found that largei eggs (yolks 
and white) were produced when calcium carbonate (ciushed oyster- 
shell) was added to the coi n-wheat-buttermilk diet of hens 

Hirscli (1925) and Day (1928) emphasized the mdispensability of 
calcium for plant growth, as shown in beans, peas, buckwheat and other 
plants The growth of the root is greatly injured by a deficiency of cal- 
cium, and a degeneiation of the nuclei and the chlorophyl gianules mav 
1 esult ^ 
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the enamel appealed noimal, the dentinal ground substance was neciotic 
and the dentinal tubules filled with fat The odontoblasts were atio- 
phic and fatt} infiltration appealed in the pulp cells and connective 
tissue cells of the peiidental membiane Changes weie also found in 
the cementum and aheolar bone 

Osboine and Mendel (1923) reported a failuie of giowth in lats 
when the salt content of the diet was reduced to 1 pei cent oi less 
Complete ieco\eiy and giowth were not obtained on the addition of 
salts to the diet latei The lecords of the woik of Hayashi (1924, 
1924d), including that on the eftects of a deficiency of salts in rats, were 
inaccessible 

Yamasaki (1923) studied the eftects of \aiious dietaiy deficiencies 
on the gonads of white mice The lesults of the deficiency of salts weie 
similai to those of a deficient}' of \itamins oi of total inanition, includ- 
ing a disturbance of spei matogenesis in the testis and folliculai atropln 
in the ovai} This woik was continued by Hiiabayshi (1924), who 
in\estigated the effects of a deficienc} of ceitain elements (sodium 
chlorine calcium, magnesium, ]>otassium, phosphorus, non), singh oi 
in ceitam gioujDs Deficits of calcium, phosphorus and magnesium 
(indnidually) caused the most seveie eftects Noimal spermatogenesis 
apparentl} requiied the presence of various salts The iemo\al of 
one ion might result m the distuibance of othei ions 

Thompson (1926) obtained noimal giowth m albino mice on a 
diet (skim milk pow'dei 20, casein 24, staich 20 butter fat 32, a east 2) 
wnth an ash content of only 0 7 pei cent A low'eied hemoglobin content 
was noted, especially in the second genciation Tlie bones w'ere deli- 
cate Obesity w'as common in old age moie frequently in the females 
“Fatt} infiltiation w'as found m all the internal organs besides laige 
quantities of fat m the usual stoiage spaces Theie w'ere a few' cases 
of moist looking fui but, moie common!}, the fur was rather thin and 
w'lthout lustre ” 

In ordei to throw' more light on the significance of mineral nutii- 
tion in animals, Hiisch (1925) review'ed the subject of minerals 
in plant nutrition The cations Na"^, Ca""", Mg'"*, !!■" and 

Fe'"'"'" and the anions CF, NO,”- SOY and HPOY appear essential 
although the exact function of each is not cleai The question of 
mineral nutiition in plants was leAiewed also b} Palladin (1926), w'ho 
compiled an extensne bibliograph} 

Deficiency of Calcium — McCollum ( 1926) stated that “probablv a lack 
of calcium, and the taking of a diet dispioportionately rich in phosphoius 
and lacking in vitamin D, are the faults of gieatest significance in the 
diet of many Americans ” This combination w'ould (he thought) lead to 
rickets This form of malnutrition will be discussed later under the 
head of vitamin D The marked effect of slight variations in the 
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ventive and curative agent for goitei, denied that this proved deficiency 
of iodine to be the cause Many persons in legions where there is 
supposedly a deficiency of iodine, do not have goitei, and many goiteis 
occur in coastal regions, wheie there is an abundance of iodine Liek 
(1927), who studied 1,286 cases in the Danzig distiict, for similar 
reasons opposed the theory that goiter is caused by a deficiency of iodine 

Deficiency of /; on —McGowan (1924, 1924a) and McGowan and 
Crichton (1924) described a disorder in pigs the motheis of which had 
been fed an iron-poor diet of distilleis’ draff, maize and whitefish meal 
during pregnancy and lactation The young pigs became fat and stocky in 
build and anemic (the hemoglobin content falling as low as 20 pei cent) , 
and showed enlarged heaits, effusions into the seious cavities, and some- 
times, m the later stages, fatty changes and necrosis in the hepatic 
lobules The disease appealed to be identical with the so-called cotton 
seed meal poisoning (really a disoider due to a deficiency in the diet, 
accoiding to McGowan) It was found that the disease could be pie- 
vented and cuied by the administration of feme oxide m the food 

Hart and his associates (1925) obseived that rabbits on a diet of 
cow’s milk dev^eloped marked anemia The addition of inoiganic iron 
did not ctiie this anemia, unless there was also added fresh cabbage, 
alcoholic extract of cabbage, corn meal or chlorophyl Recently, the 
same inv^estigators (Waddell and otheis, 1928) showed that a similar 
anemia induced m young lats by a diet of milk was cured by the feed- 
ing of eithei dried liv^er (1 72 Gm daily) or the ash of the same amount 
of livei (containing 0 5 mg of iron), but not by the addition of the 
iron salts alone 

Deficiency of Othei Minci als — The effects of a deficiency of potassium 
on the development of the sea uichin (vanous species) was investigated in 
detail by Runnstrom (1925) Theie was a distuibance of the colloidal 
condition of the protoplasm, affecting hpoids and protein and distribu- 
tion of the water The mitotic figures were deformed m vanous ways 
Amitosis sometimes occurred The form of the segmented ovmm was 
abnormal The vegetative pole of the ovum was affected more than the 
animal pole The gradient of sensitivity (from greater to lesser) was 
in the following older mesoderm, entodeim, vential ectoderm, doisal 
ectodeim Recovery was possible in noimal sea water, if the injuries 
had not been too great 

That magnesium is necessaiy for the growth and maintenance of 
white mice was indicated by the experiments of Leroy (1926) Kliglei 
and Geiger (1928), however, did not find any retardation in the growth 
of rats on diets deficient in magnesium 

McLean and Gilbert (1925) found that a deficiency of manganese 
caused chloiosis in spinach The work of McHaigue (1928) likewise 
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Deficiency of Phosphoi us — Stammeis (1926) placed two adult albino 
lats on a diet without phosphates They died in foity-one days with a loss 
of 40 pel cent in iveight The yellow bone man ow was gelatinous, but the 
oigans appeared noimal The supraienal glands were not enlarged, 
and showed an abundant lipoid content in all thiee coitical zones Light 
(1927) found that a deficiency of phosphorus in the diet piolonged the 
estius cycle in the lat 

Eckles, Beckei and Palmer (1926) made an e\tensive investigation 
of a disoidei m cattle similai to that pie\iously appealing in various 
paits of the woild The symptoms include depiaved appetite (“pica”) 
and markedh retaided growth and dwaifing of the adults with a dis- 
piopoitionate enlaigement of then heads The ovaries aie ati opined, 
the estuiin is inhibited, and feitility is maikedly subnormal The bones 
show osteomalacia and osteopoiosis, esiiecially in the iibs The joints 
become exceedingly stiff and cieak loudly The disease is apparently 
caused by a deficiency of phosphoi us (not calcium) and can be pre- 
vented 01 cured b} feeding bone meal oi simply inoiganic phosphates 

Deficiency of Iodine — The lelationship between a deficiency of iodine 
and goitei is an unsettled question McClendon and Hathaway (1924) 
published fuither data showing the relative content of iodine in the food 
and watei fiom goitious as compared with nongoitious aieas Skinner 
(1924) presented twelve cases of congenital goitei asciibed to a 
deficiency of iodine in the maternal diet The pathologic changes vaiied 
fiom a simple paienclnmatous goitei without symptoms to marked 
enlaigement with complete tiacheal compiession and dangeious cystic 
conditions Marine (1924) gave an extensive leview of the theoiy that 
simple goitei is caused by a deficiency of iodine His conclusion was 
that “the gland cells begin to hypertiophy when the iodine store falls 
below a given level (less than 01 pei cent in the animals studied), and 
continue this hypeitiophy and hyperplasia until exhaustion atiophy or 
lecoiery supenenes By anatomical lecovei}'^ one means the involution 
of the active hyperplasia to the colloid oi lesting stage and not, as some 
haie supposed, the disappeaiance of the thyroid enlaigement” Tanabe 
(1925) similarly concluded fiom feeding expeiiments that the lack of 
iodine is the basic etiologic factor in the pioduction of goitei (Stiiima 
diffusa parenchymatosa) in lats Extiemely small amounts of potas- 
sium iodide inhibited the glandulai hyperplasia The administiation of 
iodine likewise pi events the condition of exophthalmia and thyioid 
hyperplasia in young tiout (Hamre and Nichols, 1928), and inhibits 
the compensatory hypei trophy of the thyroid aftei paitial lesection in 
dogs ( Schmitz-Moorman and Meis, 1928) 

On the othei hand, some are still skeptical regaiding the theoiy that 
goiter is caused by a lack of iodine Oswald (1927) of Zurich, for 
example, though admitting that in general iodine is valuable as a pre- 



1073 


1 4CKSON—1N 4N1TIOJS! AND MALNUTRITION 

The lecent woik on the eftects of a deficiency of watei may be 
classified as related to (a) effects on infants, (b) effects on the blood, 
(c) expel imentally piodnced effects on animals and (cf) effects on 
plants 

Effects on Infants — Maiiiott (1923) stated that the t\\o chief 
nutritional disorders of infancy aie athrepsia (caused by quantitative 
or qualitative inanition) and toxicosis The toxicosis oi “alimentary 
intoxication” may aiise in eithei athieptic oi pieviously healthy infants 
It is an acute distuibance maiked by sudden loss of weight, exhaustion, 
fever, diy and grayish skin, usually diairhea, vomiting and neuial dis- 
tui bailees The vaiied causes all lesult in depletion of the geneial 
water reserves This depletion piodtices the maiked fall in weight, and 
the changes in the blood (to be mentioned later) 

Finkelstem (1921) held that among other effects a loss of watei 
may cause infantile alimentaiy toxicosis He believed, howevei, that 
the immediate pathogenic factoi in this disease is a distuibance of the 
liver, which interfeies with its detoxifying function Stephani (1923) 
found fatty changes in the livei neaily constant m such cases Stolte 
(1923) also recognized the loss of water as an important factoi in the 
pathogenesis of infantile intoxication, but held that the dehydiation 
affects the cell protoplasm throughout the body Klemschmidt (1923) 
thought the primaiy effect is on the intestinal wall, lesions of which 
pel nut the absorption of toxic mateiials (autotoxemia) Schiff (1924) 
and Schiff, Eliasberg and Bayei (1924) concluded that in human infants 
a shortage of water pioduces toxic symptoms only when the diet con- 
tains sufficient protein Inci eased peimeability of the intestine may 
pel nut the absoiption of toxic factoi s (incompletely broken down pro- 
teins) These toxins, howevei, are usually detoxified in the livei, so 
that the hepatic lesions (often seen at autopsy) may be of pi unary 
importance Furthei woik on the i elation of a deficiencv of water to 
alimentary toxicosis will be cited latei m the section on expeiimental 
lesults 

Rosenbaum (1924) gave a complete review of the liteiatuie togethei 
with obseivations on eighty-eight cases of infantile intoxication He 
held that the clinical symptoms depend on the rapidity of the dehydra- 
tion, which may be caused by dianhea, vomiting oi excessive pul- 
luonaiy evaporation In addition to the changes m the blood (to be 
mentioned latei) an inci eased amount of liver fat was found usually 
liut not always Fatty infiltiation of the livei may occui also’ in non- 
toxic cases The loss in skin turgoi is chaiacteiistic Definite changes 
in water content oi the histologic stiuctuie of the brain were not 
obseived (this is contraiy to the obseivations by Bessau) 

Schiff and Bayer (1925) obseived that m childien on a lelativelv 
dry diet (div milk potato flotii, buttei and sugar) the kidneys are 
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confirmed the theoiy that manganese is a nntnent necessar)' to plants 
Wanngton (1926) found also that a deficiency of boion affected both 
the external moiphology and the internal anatomy of the bean plant 

Hart, Steenbock, Waddell and Elvehjem (1928) concluded that 
copper in the diet was essential foi a normal condition of the blood and 
the body In anemic lats on a diet of milk, the impiovement that fol- 
lows the addition of diied h\ei oi the ash of hvei, coin oi lettuce to the 
diet IS ascribed to the piesence of copper lathei than of iion’^ 
McHaigue (1928) behe\ed that copper is likewise necessary m the 
nutrition of plants 

Sievers (1928) found that a deficiency of nitrogen m the soil pio- 
duces m and legions a nutiitional disoidei of oichaid trees with a 
peculiar effect on the development of the leaf and the stiucture 

The effects of a deficiency of oxygen obseived by Vacek (1926) 
m white mice are of inteiest foi compaiison with the effects of deficien- 
cies of mineials There is a piogiessive hypeitiophy of the heart (up 
to 30 pel cent) and of the lungs The increase in size of the heart is 
secondaiy to that of the lungs in an inverse fashion, the h}pei trophy 
of the heait being gi eater m cases in which the lungs are insufficient 
m size 

crrECTS 01 a DcncicNC’i or water 

Since water foi ms a laige and essential component of living pio- 
toplasm a deficiency of watei (giving use to aqueous inanition) in gen- 
eral has maikedly injurious effects on all living oiganisms Siebeck 
(1923) reviewed the general significance of watei m the body, and the 
factors concerned m the pioduction of edema Staub (1924) traced 
the processes involved m the entrance of water thiough the intestinal 
wall, the exchange of watei between the tissue cells and the blood oi 
lymph and the excretion of water through the kidneys, lungs and skin 
Staub held with Stolte (1923) that Avatei is of fundamental importance, 
because piotoplasm is in a colloidal state Schiff (1924) and Thoenes 
(1924) likewise emphasized the impoitance of the watei content of the 
body from the point of view of colloidal chemistiv Thoenes distin- 
guished between fiee watei, which is easily sepaiated fiom the tissues, 
and bound water, which is colloidal The bound water (in muscle) is 
normally about equal to the fat-fiee di}'’ substance, but may become 
relatively reduced in certain abnoimal conditions of exsiccation (toxic 
diarrhea) 


1 The factor of liver that is effective in anemia in rats is apparently different 
from that which is curative in pernicoiis anemia in man The latter factor, accord- 
ing to Cohn and others (1928) is either a nitrogenous base or a polypeptide of 
which but 0 6 Gm daily produces a pronounced response of leticulated blood cells 
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(1926) obtained similai results, including a loss of weight of fiom 
4 7 to 99 per cent in four dogs within twenty-four houis through 
diuresis The blood was greatl> concentiated, as shown Ijy the measure- 
ments of the hemoglobin content 

In experimental intestinal obstiuction in dogs, Fostei and Hanslei 
(1925) found that lack of intake of water togethei with vomiting caused 
a marked dehydration with increased viscosity of the blood, high concen- 
tration of led cells and of hemoglobin, a deci eased volume of blood flow- 
ing in the extremities and a marked loss in weight The blood pressuie 
and the respiiatoiy rate were each low, the pulse rate was almost doubled, 
and the rectal temperature was slightly subnormal The skin became 
dry and inelastic, with marked shedding of hairs The salivary secie- 
tion ceased, and the oial and nasal mucosae foimed dry incrustations 
Death was attiibiited to starvation 

Expetimentally Produced Effect'^ in Amniols — In addition to the 
work repoited in the foregoing section on the changes in the blood, some 
further expeiiments with deficiency of water will be leviewed 

JEngels (1904) showed by intiavenous injections of phy^siologic 
sodium cnloiide solutions in dogs that the musculature, although form- 
ing only two fifths of the body by weight, absorbed about two thuds 
of the injected water The skin absoibed about one sixth, the lemain- 
ing sixth being distributed among the various organs Skelton (1927), 
however, found that m cats, although the musculatiiie absoibed the 
greatei portion of the excess watei when hypotonic solutions were used, 
it lost relatnely little watei when hyqiertonic solutions weie injected 
The skin, intestines and spleen, on the contiary, yielded watei moie 
leadily during this dehydrating process 

Garofennu and Derevici (1924) studied the histologic changes in 
larious organs of nine dogs on a diy diet foi fiom foui to nine days, 
with a maximal loss of 2,200 Gm (the initial weight being from 13 to 
19 Kg ) In the lungs, the alveoli appealed decreased in size, with some 
epithelial desquamation and extravasation of leukocytes and erythio- 
cytes In the kidneys, the glomerulai capillaiies weie dilated, with 
cortical lesions in the advanced cases The supiarenal cortical capil- 
laries were less dilated than the medullaiy The thyioicl follicles were 
decreased and variable in size, the colloid and cytoplasm distinctly 
basophil Gianules of iron pigment appealed in the Kupffer cells of the 
liver , also in some othei organs 

Some recent experiments on animals i elated to the aforementioned 
question of infantile toxicosis will now be leviewed Various observeis 
noted that hepatic lesions (fatty’’ changes) usually lesult from a 
deficiency of watei, and these lesions were held responsible for the toxic 
symptoms which follow (Finkelstein, Schiff and othei s) Schiff, Bayer 
and Choremis (192o) studied the associated dejiletion of glycogen in 
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involved, lesulting in a dehydration p}una Mild albuininuiia, with 
variable casts, leukocytes and erythrocytes in the urine were noted 
Renal abscesses may aiise through bactenemia, the resistance of the 
kidneys being reduced by the injurious effects of the dehydration 
Aron (1926) leviewed the vaiious effects of a deficiency of water 
in children Water is held necessary for the removal of waste products, 
but chiefly for regulation of the heat in the body Of all the organs, 
the hi am suffers fiist, which accounts for the ceiebral symptoms that 
occur duimg a deficiency of water The kidneys also suffer, resulting 
in oliguiia or even anuria, urinary casts and leukocytes Pyelitis is 
aggravated Various other symptoms were discussed 

Effects on the Blood — According to Marriott, the exhaustion of the 
water leseives of the body in infantile toxicosis is associated with 
marked anhydremia The concentration of the blood is shown by 
refractometnc determinations, and the i eduction m total blood ^olume 
by Rowntree’s method The concentration and reduction of the blood 
cause circulatoiy disturbances, leading to decreased urinar}’' secretion and 
disordeis m various organs Saxl and Donath (1924) concluded from 
experiments on labbits that the reticulo-endothehal system plays an 
important idle in regulating the water content of the blood 

Rosenbaum’s observations and review of the hteratuie confirmed, in 
general, the appeal ance of anhydremia, as indicated by the changes in 
water content, dry substances, serum albumin and viscosity, as well as 
m the eiythiocyte count In twenty-eight cases of infantile toxicosis, 
the increase in the erythiocyte count aveiaged 30 pei cent, and ranged 
from 0 to 60 pei cent Some toxic cases did not show an increase, 
howevei, and some with (slowly rising) concentration of blood did not 
have any toxic symptoms 

In dogs subjected to thirst (method and details not given), Wetten- 
dorff (1899) found an increase in the number of led cells but a decrease 
in the number of leukocytes, hemoglobin content and density of the 
blood In one dog subjected to “absolute inanition” for fiAe days, the 
red cell count increased fiom 6 300,000 to 8,000,000 

Underhill and Roth (1922) observed that in labbits complete depri- 
A^ation of water led to an increase (up to about 25 pei cent) m the 
concenti ation of the blood After administiation of water, the concen- 
tration of the blood lapidly fell to normal leA^els, as a rule, though in 
some cases death occurred in spite of the lestoi ation of Avater Keith 
(1924) produced a rapid dehydration of dogs Avithout fatal lesults by 
the intraA^enous injection of saccharose or dextiose From 7 to 10 pei 
cent of the entiie store of Avatei Avas thereby excreted through diuiesis 
Avithm a feAV houis, AAuthout fatal results The blood and circulation 
Avere rapidly lestored to normal if an adequate amount of Avater Avas 
giA^en Avithm a few houis of the dehydi ation Keith and Wheelan 
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by evaporation the average weight of the sciatic nerve decreased from 
0 8439 Gm (75 per cent being water content) to 0 6693 Gm (51 per 
cent being water content) 

Arager (1925) studied the development of fiog tadpoles {Rana 
temporal ia, R esculenta) when the eggs were removed from water and 
placed in a moist chamber Ijdss of water caused a marked reduction 
in the size of the body cavities, with displacement and deformity of 
the internal organs However, the lolumes of the organs and their 
histologic differentiation (studied especially in the eye) appeared 
nearly normal Masses of mesenchymal tissue with normal nuclei 
formed thin strips between the organs 

De Almeida (1926) rewewed the literature on the effects of dehydra- 
tion in amphibia, and leported original expeiiments Rapid evapora- 
tion, he found, sometimes produced death in frogs that had suffered 
a loss of only 10 per cent in weight The injurious effect he asciibed 
to the ner\ous s>stem through abnoimal cutaneous stimuli produced 
by the dessication When the evapoiation A\as slowei, the water lost 
from the skin was replaced from the deepei tissues Under these 
circumstances, serious symptoms did not arise until there had been a 
loss of from 20 to 30 pei cent in weight Death from dehydration 
of the inner organs sometimes did not occur until there had been a loss 
of 40 per cent m body weight 

Some experiments haie also been made on earthworms Schmidt 
(1918) observed that when earthwoims {Allolhophoj a fctida) were 
dried slowly, they might surine a loss of 61 6 per cent in weight, or 
nearl) 73 pei cent of their uatei content In most cases, the blood 
vessels in the dried skin became ruptuied, which caused death Adolph 
and Adolph (1925) studied the changes in the A\ater content of the 
frog, flatworm and earthwoim {Lnmbuc}is fcnaf)!?) undei vaiious 
conditions In the same species of eaithworm, Jackson (1926) found 
surinal possible only up to a maximal loss of 43 per cent in weight 
Measurements of areas riewed in cioss sections indicated that during- 

o 

exsiccation in the earhei stages the epidermis, body muscles, celomic 
cavit}, intestinal wall and lumen had lost, roughly, in proportion to 
their size But, in extieme exsiccation, a i datively largei proportion 
of the loss had been contiibuted by the celomic cavity and the intes- 
tinal lumen The loss in the tissues appeared to be chiefly from the 
intercellular spaces, as the cells (except those in the epidermis) showed 
but slight changes in size and structure 

Effects m Plants — The effects of a deficienc} of water on growth 
and structure are especially evident m plants as was shown by Folsom 
(1918) for larious species of the crowfoot (Rammculus) Some of 
the tests were carried to the second and third generations, but an 
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the livei in puppies on a dry milk diet When protein was added to 
this diet, both fatt} changes and depletion of the glycogen of the liver 
resulted But neither of these hepatic changes occuried in animals on 
the dry diet without piotein They therefoie concluded that the changes 
in the liver are pioduced, not the exsiccosis, but by the associated 
disturbances in interinediarj protein metabolism According to Scbiff 
and Choremis (1926), distuibances in the carboh)’^di ate metabolism are 
also evident under these conditions 

Kramar (1926) did not find s)mptoms of toxicosis in kittens on a 
diet of condensed milk, although theie was a decrease in weight, a 
concentration of the blood serum wrinkling of the skin and great weak- 
ness In puppies, howevei, the S 3 mptoms were more pionounced and 
close!} lesembled infantile toxicosis with loss of weight, nervous phe- 
nomena (with final coma), vomiting and dianhea, leukocytosis, renal 
SMuptoms (glycosuiia, albuminuria, c} lindiuiia), h} perglycemia, thick- 
ening of the blood, deep breathing, acidosis, and other familiar appear- 
ances 

Kramai (1927), using puppies ^Mth concentiated milk diets of 
vaiied piotein content, concluded (as did Schiff and others) that dehy- 
diation does not pioduce toxic symptoms unless there is a large piopor- 
tion of piotein in the diet The protein-rich diet also produced a greater 
degiee of deh}diation, in spite of the fact that it contained a higher 
peicentage ot watei than did the di} diet containing little protein 
Protein is theretoie of impoitance in pioducing the exsiccosis, as Avell 
as the subsequent toxic symptoms 

The pathologic changes pioduced b} the dn diets (with high and 
with loAA content of piotein) in puppies were described in detail by 
Kramar and Ko^ acs (1927) The hvei as enlarged and light-browmsh 
Microscopical!}, theie appealed maiked hypeiemia and fatty infiltra- 
tion of the parench}mal cells The fatt} Inei occuiied in connection 
with a low content of protein as well as a high content of protein in 
the diets (which is contiaiy to the obserA^ations made by Schifif) The 
lesions of the kidne}s weie more iiiegulai and inconstant, with both 
types of diy diets H}peiemia was most pionounced among the 
straight tubules , while fat gianules appeared chiefly in the con- 
voluted tubules Gastro-intestinal lesions (hypeiemic oi hemorrhagic 
spots in the mucosa) veie inconstant, appealing only when the toxic 
condition was supei imposed on intestinal disturbances Ulcers raiely 
occurred These lesions were found in connection with each t\pe of 
dry diet and weie theiefoie produced b-^ the exsiccosis without ref- 
erence to the piotein 

The afoiementioned expeiiments all had to do with a deflciency of 
watei in mammals Some studies haA^e also been made on amphibia 
Dung (1902) noted that m fiogs losing 32 6 pei cent m bodv weight 
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University News, Promotions, Resignations and Appointments R 
Kraus, director of the State Serotherapeutic Institute in A^ienna, has been appointed 
director of Instituto Bactenologico de Chile in Santiago 

Allen K Krause, associate professor of medicine and director of Kenneth Dows 
Tuberculosis Research Laboratory of the Johns Hopkins University, has been 
selected as director of the Desert Sanitarium and Research Institute near 
Tucson, Ariz 

Emmenck von Haan of the University of Vienna has been appointed associate 
professor of pathology m the University of Arkansas, Little Rock 

In the school of medicine of the University of Louisville, Ky , George kIcLean 
Lawson has been appointed professor of bacteriology 

Charles L Connor, formerly instructor m pathology in Harvard Medical School, 
IS now associate professor of pathology and executive head of the department 
in the University of California Medical School 

Albert P Krueger of the department of bacteriology and experimental pathology 
in Stanford University has been appointed associate in the division of general 
physiology of the Rockefeller Institute for Medical Research 

William B Wherry, professor of bacteriology and hygiene m the University 
of Cincinnati, is spending one year as visiting professor in preventive medicine 
in the University of Philippines 

John A Kolmer, Philadelphia, has been awarded the Mendel medal by Villa 
Nova College for his work on immunology 

At the University of Chicago, Harriet F Holmes has been appointed research 
associate in the department of pathology, and Milton T Hanke has been promoted 
to associate professor of biochemistry in the same department 

On the occasion of the dedication of a new laboratory for anatomy and physio- 
logic chemistry the degree of doctor of science was conferred on Simon Flevner 
by the University of Pennsylvania, where Dr Flexner was professor of pathology 
from 1899 to 1903 

Howard M Jamieson, Harding, Mass , has been appointed pathologist to the 
Decatur and Macon County Hospital, Decatur, 111 

J Forest Huddleson, Michigan State College, East Lansing, has been directed 
by the U S Public Health Service to carry on field investigations of undulant 
fever in various parts of Europe and Northern Africa 

Clarence Cook Little, formerly president of the University of klichigan, is 
now director of the Jackson Laboratory for Cancer Research on Mount Desert 
Island, kle The investigations are to be conducted from a broad, biologic point 
of view 

The Pans Academy of Medicine has awarded the Prince of Monaco prize of 
100,000 francs to Professor Borel of Strasbourg for his work on the etiology 
of cancer 


United States Civil Service Examination for Bacteriologist An exam- 

ination will be held to fill a vacancy in the United States Public Health Service 
Honolulu The entrance salary is ROOD a year The duties are bacteriologic 
investigations and research m the field of public health Applicants will not be 
required to report for examination at any place, but will be rated on education 
training experience and fitness, and on publications or theses Applications must 
be on file with the Civil Service Commission, Washington, not later than 


American Association of Immunologists -At its recent annual meetin- 
of Immunologists elected officers as follows president 
Oswald T Avery, secretarj -treasurer, A F Coca, and councilor, S Bayne- Jones 
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inhciitance of the acquued chaiacteis was not obseived Fntsch (1922) 
and Fiitsch and Haines (1923) similaily studied the ehanges produced 
by di ought in vaiious species of teriestiial algae Rubnei (1924) 
found that the giowth of yeasts was maikedlv inhibited by dehydiation 
in a 2 pel cent solution of sodium chloiide, although fei mentation per- 
sisted up to concentiations beyond 4 pei cent The iclations of 
dehydiation to colloidal chemistiy m giowth and metabolism weie dis- 
cussed A detailed icMew of the liteiatuie on the chemical and 
l^hysiologic aspects \\as given bj Palladin (1926) 

(To be Coniwued) 
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Lordosis as a Cause of Postural ^ ^ 

Freilich and O B R'VGINS, Arch Int Med 42 440, 1928 


Of twenty-five chddren with exaggerated lordosis, three showed a persistent 
tendency toward orthostatic albuminuria, and three others showed the tendency 
inconstantly Alkalmization of the urine had no particular influence on the secre- 
tion of albumin The chemistry of the blood showed no essential deviation from 
normal It is concluded that lordosis is not an important factor 111 the production 
of orthostatic albuminuria H R Fishback 


The Parathyroid Glands Their Relationship to the Tiiaroid, with 
Special Refepence TO Hi PERTHARO iDisM E P McCullvgh, Arch Int 

Med 42 546, 1928 

A review is given of the functional relationship of the thyroid and parath>roid 
glands, especially under abnormal conditions 

Afore than 550 determinations have been made of serum calcium in patients 
with thyroid disease, before operation, after ligation of the arteries and after 
removal of the thyroid gland In 5 1 per cent of all cases there was a l^percal- 
cemia distributed evenly m hypothyroidism and in hyperthyroidism Hypocal- 
cemia occurred in 1 per cent of all cases, and in each instance it occurred in a 
patient convalescing from thyroidectomy In 75 per cent of the cases in which » 
comparison was made there was an average post-thyroidectomy' drop of 1 mg of 
serum calcium This is considered due to operative trauma to the parathyroids, 
or to removal of parathyroid tissue Fishback 


The Pancreatic Activity in Dixbetes AIelliius S Ok\d\, T Imazu, 
K Kuramochi, K Horiuchi and T Tzukahvra, Arch Int Afed 42 
560, 1928 

In a series of twenty-one cases of diabetes inellitus the external secretory'’ 
efficiency of the pancreas was determined by the authors’ new method The dis- 
turbance of external secretion does not run parallel w'lth the se\erity of diabetes 
Amylolytic activity w'as reduced 111 one third of the cases, while proteolytic and 
lipolytic efficiency were decreased in o\er one-half The activity of the pancreatic 
juice, as well as its volume, varies considerabh Nearly all old patients showed 
some enzyme deficiencv 


Comparative Effects or Iodide \xd Oiher S\its on AVeight and Grow'th 
OF THE Boda P J Haxztik, E P Talbot and E E Gibson, Arch 
Int Afed 42 579, 1928 

Separate groups of rats were given complete and deficient diets, wnth the addi- 
tion to the food of either sodium iodide, sodium sulphocyanate, sodium bromide, 
arsenic in solution of potassium arsenite, manganese sulphate, sodium borate or 
thallium acetate The time periods extended from five to tw'enty-one months 
The results are expressed in weight curves The food consumption is also given 
In both the adequate and the deficient dietary' groups iodide gave some increase 
of weight and grow'th in the majority of animals Reduction of w'eight and 
growth, or even death in some instances, was caused by the remaining salts 
given Reduction in the amount of food consumed is believed to explain the 
W'eight loss in some gioups 

H R Fishback 


W C Buchbinder, Arch Int Afed 


Experimental Obstructive Jaundice 
42 743, 1928 

Jaundice was produced in puppies by ligation and division of the common bile 
ducts The heart rate slowed rapidly in the first fi^e days, and then more grad- 
ually for the next ten or fifteen days, after which there was an acceleration of 



Abstracts from Current Literature 


Experimental Pathology and Pathologic Physiology 

Renal Function in Arterial Hypertension Ralph H AIajor, Am J 
M Sc 176 637, 1928 

Observations indicate that manj’’ patients with a hypertensive condition, belong- 
ing to the group called “essential hvpertension,” do not, as comnionlj stated, have 
normal function of the kldne^ The\ are unable to excrete normally two guanidine 
compounds meth^dguanidine and methylguanidine acetic acid anlndride (creatinine) 

Pe\rl Zeek 

Composite CuR^ES of Cardiovascular Reactions Following Adrenalin 
Injections in Tuberculosis Patients George E DeTrana and John G 
Hillebrand, Am Re\ Tuberc 18 626, 1928 

Composite blood pressure cur\es of patients with tuberculosis follow'ing the sub- 
cutaneous injection of 0 5 cc of 1 1,000 epiiiephrme indicate (1) ilinimal, moder- 
ately advanced and greatlv advanced cases have, m general, vagotonic reactions 
(2) Recovery from the eftect takes place within an hour m the minimal and 
moderately advanced cases, wdiile the greatlv advanced cases show a prolonged 
effect (3) The pulse rate in the minimal case is affected least, that in the 
moderately advanced group most The extreme! j advanced cases show a primarv 
slowing of the rate (vagotonic) (4) The curves of the cardiac output are not 
characteristic When arranged on the basis of the weight curves, patients that 
are gaming show a primarj sv mpatheticotonic reaction, and the systolic blood 
pressure of those in the stationary and losing groups remains level or diminishes, 
the pulse rate of patients m the losing group shows the greatest increase 

H J CORPER 

Massiv^e Collapse or the Lung L Sanie, Ann Surg 88 161, 1928 

The author believes that this condition results from the simultaneous inhibition 
of the cough reflex bv toxic or reflex stimulus, and that this permits secretion to 
accumulate in the bronchi Both factors must be present The v'arious theories, 
the clinical signs and the treatment arc presented 


Edema and Reduction in Excretion of W vtlr in Pernicious Anemia 
E Meulengracht, Poll Iv ersen and F Nvkvzavvv, Arch Int Med 
42 425, 1928 


Edema in pernicious anemia disappears during the remissions Occult edema 
may be tested for bv applying a tight rubber band about the extreinitv for two 
minutes On removal, a positive test is indicated bv a depressed groove in the 
skin Accompanying the edema during relapses is a reduction of water excretion, 
as compared vvnth normal, after giving a single large amount The specific 
gravity of the hourly specimens of urine of the water test tends to remain fixed 
at a rather high lev^el Physicochemical examination of the blood in pernicious 
anemia reveals in many cases a decrease of the total protein of the plasma, with 
a proportional decrease of the colloid osmotic pressure Some of the determina- 
tions of colloid osmotic pressure fell within the critical zone of from 270 to 240 
mm of water, as applied to the appearance of edema m cases of nephrosis The 


decreased hemoglobin itself is not a factor in the abnormal vv'ater metabolism, as 
proved m eleven cases of posthemorrhagic anemia with no edema and normal 
excretion m the water test Renal function seemed to be good m a series of 
thirty-four cases of pernicious anemia, as tested bv the blood urea, thiosulphate 


test and by urinalysis for albumin and casts 


H R Fishback 



ABSTRACTS FROM CURRENT LITERATURE 


1083 


composition on a ration highl> deficient in the vitamin B complex The essential 
Mtamin appears to be manufactured within the rumen as the result of the prolif- 
eration of a micro-organism of the genus Flavohactcnum Highly potent prep- 
arations of Mtamm B can also be secured from this organism, m vitro, after 
culture on a synthetic medium Arthur Locke 


Cutaneous and Venous Blood Sugar Curves in Normal Individuals 
After Insulin and in Liver Disease M Friedenson, M Rosen- 
baum, E Thuheimer and J Peters, J Biol Chem 80 269, 1928 

The influence of the administration of carbohydrates and of insulin on the 
relative concentrations of dextrose m the arterial and the venous blood is discussed 

Arthur Locke 

Mixedem'V Following Treated and Untre\ted Thirotoxicosis W O 
Thompson and P K Thompson, J Clin Investigation 6 347, 1928 

An analysis has been made of the cases of thyroid intoxication associated with 
myxedema from the Thyroid Clinic of the Massachusetts General Hospital Of 
the cases in which treatment was gnen, myxedema de\ eloped in less than 1 per 
cent following operation, and in about 4 per cent following roentgen therapy 
With roentgen treatment mjxedema developed as late as five years after treatment 
Myxedema may also occur without any treatment Alany patients show low 
metabolic rates without myxedema Thjroid therap> in cases of myxedema should 
be stopped for test periods, to prove whether or not the condition is permanent 

H R Fishback 

The Volume of Urinl and the Rate or Excretion or Urea b\ Normal 
Adults E Moller, J F McIntosh, D D Van Slake and E M 
MacKaa, j Clin Investigation 6 427, 467, 485 and 505, 1928 

Blood and urine urea values and the v'olume of urine excreted hourly an six 
normal adults furnished data for determining the rate of the excretion of urea 
in relation to its concentration m the blood Below a certain minute volume of 
urine, about 2 cc the “augmentation limit,” the excretion of urea falls at a rate 
proportional to the square root of the volume About the augmentation limit, 
the excretion of urea is directly proportional to its concentration in the blood, and 
its minute-output represents the urea content of a maximum blood volume This 
blood volume is termed the “maximum clearance," with an average value of about 
75 cc The “standard clearance” is the blood volume containing the excretion 
of urea for one minute, with the volume of urine for one minute at 1 cc The 
mean value is 54 cc 

The urea values have been determined m normal children and compared with 
those for adults The ratios for size are expressed m terms of body surface The 
mean surface area of adults, aged 25, is taken as 1 73 square meters Excretion of 
urea is found to vary directly as the surface area When thus corrected, data 
for children give the same normal values as those for adults for the augmentation 
limit, and for maximum and standard clearances In persons, between 62 and 
71 inches (1 57 — 1 80 meters) in height, the correction for body size does not 
exceed 5 per cent in the determination of standard clearance 

The urea values have been determined in a number of patients with nephritis 
The curves showing the excretion of urea are generally found to be lower than 
normal curves This factor, as well as the blood urea value, must be considered 
in determining the extent of damage in a diseased kidney The loss of renal 
function maj exceed 60 per cent before the blood urea reaches even a high normal 
level The standard clearance and maximum clearance were equally sensitive as 
indicators of damaged renal function in patients with nephritis 

The urea values were determined in normal persons and patients with nephritis 
at intervals throughout the day The normal persons show a sharp drop in the 



1082 


ARCHIVES or P47HOLOGV 


the rate The heart rate of the puppies used as controls slowed as a result of 
age and growth until finally their rates averaged lower than those of the jaun- 
diced puppies Adult jaundiced dogs were more toxic than the puppies and exhib- 
ited an increase of heart rate The initial bradycardia of jaundiced puppies may 
be vagal, the initial visceral sensory stimulus arising in the distended bile ducts 
In decerebrate frogs sudden changes in pressure in the bile tracts cause a slowing 
of the heart rate The central nervous depression occurring late does not play 
a part in slowing the pulse, since acceleration is the rule in the late periods The 
inversion of the T vave m the electrocardiogram of jaundiced puppies maj have 


a functional rather than an organic basis 


H R Tishback 


Roi:ntgen-Ra\ Thlkapi or the Hapophtsis in a Patiext -with Acro- 
megaly R E Ai LEX and H Lisser, Arch Int iMed 42 703, 1928 


Roentgen therapy was administered to a patient with acromegalic bony 
deformities, adipositj, decreased sugar tolerance and headaches, polj'dipsia and 
polyuria With antidiabetic dietarj measures alone, sjmptoms improved, the 
patient lost weight and the blood sugar was kept uithin normal limits, although 
the sugar tolerance was not benefited \Vith roentgen treatment there was an 
improvement of sugar tolerance, and later a lowering of the slightly elevated 


basal metabolic rate 


H R Fjshback 


Secretin Not a Hematopoietic Stimuiaxt J T Kixg, Arch Int Med 
42 762, 1928 


Four rabbits gnen injections of secretin over a period ot eight weeks show'ed 
no increase in red blood cells over four control rabbits Secretin as ordinanlj 
prepared contains, among other things, proteoses, peptones and histamine, any of 
w'hich maj cause a sudden transient rise of erjthrocytes bv concentration Anal- 
ysis of some data in the literature indicates the importance, m blood changes in 
rabbits, of considering the normal cycle of red blood cells of from around 


4,000,000 to 7,000,000 


H R Fishback 


Lactose jMETABOLisM ix AVomex O AVatkixs, J Biol Chem 80 33, 1928 

During the last stages of pregnanej there is a more or less constant excretion 
of small amounts of lactose During the last few' days before delnery there is 
a sudden marked rise m the excretion of lactose, which reaches its height on the 
day of deluerj After delnerv, the lactose excretion immcdiateh drops to a 
low level where it remains for from two to five days There is then a sudden and 
often tremendous excretion of lactose and, during the first few weeks of lactation, 
the fluctuations in the excretion of lactose are very marked By the end of the 
first month after delnerj the lactose excretion has assumed a constant and lower 
level, and this leiel slow'lj approaches the normal A'alues for residual reduction 
of the urine as lactation progresses The tolerance for lactose of most normal 
women is, in the mtermenstrual period, the same as that of normal men, the 
tolerance dose being 10 Gm Menstruation causes an increase in the tolerance 
of w'omen for lactose, so that at this time many women show' no urmarv response 
to the ingestion of 20 Gm of lactose During pregnancy the tolerance for lactose 
IS increased, being in some women three tunes as high as m other persons Also 
the urinarj' response to the ingestion of lactose is slower in pregnant w'omen, and 
the return to normal is correspondingly slow' During lactation the tolerance for 
lactose IS apparently the same m everj' waj' as it is in normal men and m most 
women in the mtermenstrual period Author’s Summary 


Synthesis of Vitamix' B in the Rumex of the Cow' S Bechdel, H 
Honey W'FLL, R Dutcher and M Knutsen, J Biol Chem 80 231, 1928 

Cattle, unlike the majoritj of the animal species, have the ability to grow' to 
maturity, to produce normal offspring, and to produce milk of normal dietarv 
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Phosphorus Poisoning and tiil Action or 
Arndt and E Grkiling, Virchows Arch f 


Insudin in Animals H 
path Anal 67 243, 1928 


In rabbits, neither insulin nor sugar alone pre\cntcd the characteristic changes 
of phosphorus poisoning fatty degeneration of the h\ci and loss of glycogen 
from the Iner and muscles With insulin and sugar together, fatty degeneration 
was not obsened after phosphorus poisoning, and formation of glj cogen took place 
in the Iner , ho\\e\er, death of the animals was not prc\cntcd lienee, the power of 
the luer to form gljcogcn, though reduced, is not entirclj lost in phosphorus 
poisoning The formation of glycogen in the renal epithelium did not occur, with 
or without insulin The heart muscle appeared to be protected from loss of 
gK cogen more than the skeletal muscle No change in blood fat or cholesterol 
was obsened, there were oiilj inconstant ch.ingcs in the li]ioids of the suprarenal 
glands B R Lovltt 


ErrccT or Excision oi thi Aduin\l Glands on ini Ovsuns in Mtci 
Knosiii M\sli, Endoknnologic 2 49, 1928 

In ninet} -three mice the adrenals were remoeed, in sc\entj-onc totalK The 
animals surM\cd the operation on the aecrage of sin da\s The mice that Incd 
longer than tw'ehe dajs regained then weight prompth, and all siniptoms fol- 
lowing the removal of the adrenals disappeared again 

Ihe mortahtj rate was 73 3 per cent in the animals operated on prcMOus to 
the sexual maturiti, but onh 52 3 in those after maturit 3 Mice in which regen- 
erated adrenal tissue was found did not show sjinptoms, or onlj for a short time 
In some of the animals on which operations were performed .icccssori' adrenals 
w'cre found, which consisted onh of cortical substance Those animals did not 
show' ain nutritional disturbance 

The complete remoial of the adrenal glands is followed in mice I)\ a marked 
atrophy of the oearics The oia arc dcgeneiated, the interstitial tissue is hjper- 
plastic and the formation of fresh corpora lutca ceases A secondaiy atrophy of 
the endometrium of the uterus is obsened 

These changes can be rccognircd seven dajs after operation and are maximal 
after Iroin ten to fourteen dajs Later, the o\ary returns to normal !Masui 
believes that the atropin of the ovary is caused by lack of tlie internal secretion 
of the adrenal glands, not by nutritional disturbances n \ tj 


Pathologic Anatomy 

Epidermoid Carcinomi or the Cervix Uteri Kiri H Mmiteioie, Am 
J Obst & Gynec 16 578, 1928 

Martzloff’s studj is based on seventy specimens of cancer of the cervix m 
which biopsy material was available for a later comparison with the remainder 
of the uterus The author found that in one third of the cases studied a study of 
the biopsy material in carcinoma of the ccnix failed to show the predominant 
type of cancer cell in the remainder of the organ Therefore, studies of biopsy 
material merely for a determination of prognosis to the patient are more or less 
inaccurate 

T J Kobak 


Yellow' Fever W H Hoeemann, Am J 


The Diagnosis or Endemic 
Trop Med 8 563, 1928 

From our considerations the conclusion is drawn that the diagnosis of endemic 
yellow fever is not as easy as that of the severe epidemic form though the former 
IS even more important as shown by the survey and control operations, which in 
the endemic centers alwavs must be preceded by exact diagnostic work if they 
are to be effective, and an opinion on definite results of the hygifenic measures 
Shods ° ^ diagnostic service is based on completely reliable 
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standard clearance after rising There is a gradual rise during the late morning, 
followed b\ a drop during the early afternoon, and a second rise during the late 
afternoon and erening The patients with nephritis give marked and irregular 
rariation of the standard clearance curres The period of least variation of values 
IS during the forenoon , the taking of breastfast has no effect 

H R Fishback 

The klECHAMSM OF THE I^H LAMM \TOR\ PROCESS (ELECTROPHORETIC STUD- 
IES) H A Abrvmson, J General Ph 3 siol 11 743, 1928 

Quartz particles and certain other inert particles were found to move cata- 
phoretically in certain soft gelatin gels with the same velocit}' as in the sol The 
speed IS a function of the true viscosity of the sol or of the gel, and the presence 
ot gel structure does not affect it in the soft gels It is proportional to the 
applied difference of potential While in certain sols gelatin results in increased 
stiffness, with increase of apparent viscosiU, this is not accompanied by a change 
in true iiscositj, as measured b} the application of high pressures, and it does 
not affect the migration rate Red cells in these gels showed a marked difference 
in behaiior, their migration rate is about twice that of the quartz particles, and 
their absolute lelocitj is slighth' decreased by the presence of the gel In stiffer 
or more concentrated gels, red cells, leukoevtes and quartz particles all move wnth 
the same initial lelociti If mechanical softening of these gels is induced, the 
red cells presenth assume their more rapid rate of movement Since it has been 
preiiouslj shown that injured connectne tissue is probablj' electropositive to the 
blood stream and since the cataphoretic velocitj of the negatnely charged leuko- 
cj tes in serum and plasma is about 0 5 microns per second per \ olt per centimeter, 
there is a force wdnch maj explain leukocvtic emigration through the gel struc- 
ture of the capillary w-all g 

High Blood Ure\, Non-Protein Nitrocen, CRn\TiMNE \nd Uric A.cid 
VALLES IN \ C\SE OF Br MN Tlmok H A Frelnd, Warthin Ann Vol, 
1927 p 691 

The presence of large amounts of nonprotem nitrogen and urea in the blood 
has been associated with ad\anced nephritis In the case reported by Freund, 
a ph^slclan, aged S3, show'ed blood urea lalues \arMng from 247 to 402 mg 
per hundred cubic centimeters during a period of two w'eeks The maNimum blood 
uric acid lalue recorded was 21 mg per hundred cubic centimeters, w^hile the 
highest blood creatinine value was 11 mg per hundred cubic centimeters The 
unnar 3 observations w'ere not of the character of those found m acute nephritis 
During the following month, all of the nitrogenous \ allies gradually dropped to 
normal and remained so until the patient’s death, three months after the repeated 
high nitrogenous values were recorded 

Autopsy reiealed a cerebral fibrosarcoma The kidne 3 s showed no significant 
pathologic changes The clinical sequence of eients w'as entirely consistent wnth 
the simptomatologi of a slowly infiltrating tumor of the brain 

Walter M Simpson 

The Function of the Blood Liquor Barrier V Kvek-i, Deutsche Ztschr 
f Nenenh 105 50, 1928 

Kafka again writes of the barrier betw^een blood and spinal fluid, contending 
that Its anatomic site is not in the meninges or cortical blood vessels, but in the 
choroid plexus alone He denies the theory that fluid is formed by simple dial- 
isis The permeability of the barrier is discussed m general, but the author 
admits that although its function is of greatest importance m the etiology and 
therapi of nenous and mental diseases, the exact function is unknown 


Ro\ Grinker 
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of simultaneous or rather constautK successive tuberculous disease of h\o physio- 
logically different organs, which possess, how'Cicr, the embryonic relationship of 
descending from the same primars germ lajcr, the mesoderm These two groups 
of organs show a more constant simultaneous m\olvcment by tuberculosis than 
docs any other group of organs except that of the intestines and larjnx 

II J COKI’LK 

The ScAPbiAL or the CniNEsr H D Ki int, Arch Int Med 42 508, 1928 

Various observers haic reported on the relative frequenej of diflercnt scainilar 
tjpes The scaphoid tipe shows a decreasing {requeues m the older age periods 
Either the scaphoid scapula is converted to another form with increasing age, 
or the scaphoid type is elimiiiitcd b\ death Observations were made on 546 
Chinese from 15 to' 78 jears of age The scaphoid scapular tjpc graduallj decreased 
from 821 per cent at from 15 to 20 scars of age to 15 4 per cent at the ace of 
60 or more, which is interpreted as indicating an increased niortahtj iinong persons 
with scaphoid scapulae No relation was found betw'cen the tspc of scapiil.i and 
the occurrence of ssphihs or tuberculosis jj ITsinncK 


Experimextse Uiceustiox oi nir Esopiisges J FiUEnExwAin, M Fn d- 
MAX and W F ZiRx, Arch Int Med 42 521, 1928 

Traumatic ulcers w'cre produced in dogs b% remosiiig portions of the wall 
of the esophagus through an csophagoscopc Both superficial and deep ulcers were 
rendered chronic bs the administration of 7 5 cc of 10 per cent Indrochloric acid 
through a tube four times dail} This could be continued for several months 
Roentgen examination demonstrated defects in outline at the site of ulceration, or 
spasm Large penetrating ulcers soinctiincs simulated dncrticula csophago- 
scopic examination the ulcers could be studied directly The> frequenth per- 
forated because of the Ihinncss of the wall in dogs Ihc uncomplicated ulcers 
healed quicklj without distortion of the wall, and without the fixation which may 
occur in human beings „ FisnaseK 


Xanthomatosis AXD THE Reticei o-lixDOTin I E\T System R S Rowiaxd, 
Arch Int Aled 42 611, 1928 

Xanthomatosis is a disorder of hpoid metabolism manifested h.\ the storage of 
lipoidal substances m the reticulo-endothehal system, and further, b^ a Injicrplasia 
of that sjstcm There may be associated destructive processes in the membranous 
bones, exophthalmos and diabetes insipidus (Christian’s sjndromc) The two 
cases presented, and twelve others collected from the literature, show a generahred 
visceral xanthomatosis of this type A review' of the literature indicates the 
manifold systemic disturbances that maj occur with lipoid imbalance, or lipoid 
gout, namely, Niemann’s and Gaucher’s diseases, dwarfism, infantilism, dystrophia 
adiposogemtalis, diabetes insipidus or mcllitus, and other disorders of the ductless 
glands, certain diseases of the kidney', some disorders of the liver, and various 
obscure tumors 

H R Fishback 


Generaeized Granulomatous Lv mphadlnitis AssociArm with Dirrusr 
Progressive Fibrosis oi the Lungs C L Connor, Arch Int Itfed^ 
42 822, 1928 

A case is presented of a boy with general enlargement of Ivinph nodes and 
progressive consolidation of the lungs, who died in thirty days 'Tissues taken* at 
autopsy showed progressive fibrosis of the lungs, moderately hyperplastic bone 
™easT’ ™ ^ lymph nodes a mixed cell picture resembling Hodgkin’s 

H R Fishb-vck 
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With great care and experience on the part of the responsible authorities it 
will often, in spite of all difficulties, be possible to make the clinical diagnosis 
in cases in which \ellow fever is suspected if each case is especially examined 
for this condition until its nature is clear 

As long as clinical methods are insufficient and bacteriologic methods do not 
exist, the anatomic diagnosis is decisive and should be made in all fatal cases m 
the endemic territory in which death is due to an infection suggestive of yellow 
fever, or in mild cases in the monkejs infected with the blood of patients suspected 
of having yellow fever This is probably the quickest and most reliable vvaj to 
prove the presence of endemic jellovv fev'er in a doubtful area 

Author’s Summarv 


The Fate or the Tuberculous Cavity Felix Baum, Sol jMebel and 
Allen Kane, Am Rev Tuberc 18 596, 1928 


The allergic stage in which tuberculous cavities are formed maj be deter- 
mined by the shape of the cavities and by the thickness of their walls The fate 
of the cavity depends on the stage of its formation There may be two types of 
cavities formed in the second stage one through caseation, called “sequestrum 
cavity,” and the other formed through liquefaction-necrosis, called “concentric ” 
The kind of tuberculosis resulting in liquefaction-necrosis is more readily absorbed 
There is a difference between the healing and the repair of a cavity The latter 
process occurs in the third stage, in which the cavity is collapsed and masked bv 
a thickened pleura Healing takes place in the first two stages by connective 
tissue replacing the destroyed parenchyma It is believed possible that healing 
can occur through the regeneration of parenchyma Infraclavicular cavities, 
because of their location and the stage in which they are usuallj formed, show 


a strong tendency to spontaneous healing 


H J CORPER 


Tuberculous Enteritis Benjamin Goldberg, Henr\ C Sweany and 
Robert W Brown, Am Rev Tuberc 18 744, 1928 

The postmortem observations of gastro-intestinal changes m 230 patients who 
died from pulmonary tuberculosis are reported Tuberculosis of the gastro- 
intestinal tract should be considered with relation to the lymphatic system The 
early lesion may be different depending on the age, race and immunity of the 
host with a tendency to be more exudative in the young and nommmune person 
Although in a minority of cases the lesions are definitely exudativ'e, showing 
only pob^morphonuclears, lymphocjtes and epithelioid cell infiltration, with no 
giant cells and few tubercles, most cases show a mixture of exudative and pro- 
liferative processes, so that a definite classification cannot be made on such a 
basis Incipient lesions are found most frequently, first, m the lymphoid tissue 
above the ileocecal valve , secondlj , m the cecum at the point where the food- 
current strikes the cecum, thirdly, on the margin of the ileocecal v^alve, and very 
rarely at isolated points m the ileum or colon Concomitant diseases are not 
uncommon, some of which are related to the tuberculosis while others are not 
Acute appendiceal lesions are important and should be studied carefully with the 
vnew of removal before perforation and fecal abscesses result 

H J CoRPER 

The Association of Tuberculous Lv mphadenitis and Genito-Urinarv 

Tuberculosis F J Lussmann, Am Rev Tuberc 19 95, 1929 

The practical conclusion is deduced that if in patients with pulmonary tuber- 
culosis, especially m advanced stages, a tuberculous involvement of the external 
jugular vein group of Ivmph nodes or of the intercostal lymph nodes is found, 
special attention should be paid to the genito-urmarj’^ sj'stem, as it is probablj 

already tuberculous or m danger of becoming so From a theoretical and 

immunologic standpoint this offers also a demonstration of the interesting fact 
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were varying degrees of obstruction Roentgen examination demonstrated filling 
defects in eight In fourteen of seventeen cases the malignant condition was 
carcinoma, six of which were multiple, in two, lymphosarcomas, and one, lym- 
phatic leukemia Bargen believes that the development of polyposis and chronic 
ulcerative colitis increases the chances of malignancj Knzer 


Blood Suppl\ to the Appendix H Koster and Weintrob, Arch Surg 
17 577, 1928 

Gross’ method of vascular injection was applied to 100 normal and patho- 
logic appendixes There was demonstrated seven primary branches of the appen- 
dicular artery, six of which divide into two encircling branches These in turn 
divide into a smaller superficial laj^er and a larger deep layer These lavers 
anastomose each other Anastomoses can be demonstrated in the ineso-appendix 

N Enzer 


The Effect of Light on Blood and Tissle Cells W R Evrle, J Exper 
Med 48 667 and 683, 1928 

Observations were made on hanging drops of blood obtained from veins m the 
ears of rabbits and exposed to irradiation It was found that the red cells began 
to swell after from fifteen to thirty minutes, and then lost their hemoglobin, some- 
times gradually, sometimes with explosive rapidity, hemolysis being complete at 
the end of from 90 to 110 minutes Some cells also showed coagulation In 
blood diluted with Locke’s solution, the cells became hemolyzed one at a tune 
instead of all at once Hemolysis occurred at the same rate with white light and 
with light from each of the following spectral zones (o) from 430 to 550 microns, 
infra-red, (b) from 475 to 630 and 690 microns, infra-red, and (c) 600 microns, 
infra-red Washed cells underwent the same piocess of degeneration The pres- 
ence of air vas apparently necessarj, since in flat preparations from which air 
was excluded, degeneration did not take place Changes in the white cells became 
evident only when hemolysis of the erythrocytes was complete, suggesting that 
substances liberated from the latter might be responsible for the degeneration of 
the former 

In the presence of autogenous red cells, fibroblasts from the hearts of embr 3 'o 
chicks also underwent degeneration when exposed to light, in the course of from 
three to four hours The cells showed first an increase m the refractive index, 
followed by massive formation of vacuoles and sometimes by coagulation The 
same wave length zones were active as m the case of the red cells, but the rate 
of degeneration varied markedly with light from the different zones, being slower 
through the blue or red filters and more rapid through the green filter The 
presence of red cells was apparently necessary for the reaction, as in their absence 
only slight degeneration could be found even after from twelve to twenty-four 

B R Lovcii 


Primary Carcinoma or the Fallopian Tubes Associated with Tubercu- 
losis William P Callahan, Frances H Schiltz and C Alexander 
Hellwug, Surg Gynec Obst 48 14, 1929 


Primary carcinoma of the fallopian tubes has been reported m 196 cases 
Tuberculosis occurs m 1 per cent of all gynecologic cases, but the combination of 
primary carcinoma of the tubes associated wuth tuberculosis of the tubes has 
been reported only six times, the authors’ case making the seventh Secondary 
carcinoma of the tubes associated wuth tuberculosis is also extremely rare The 
pathologic diagnosis of primary carcinoma of the tubes associated with tuber- 
culosis must not be confused with the atypical carcinoma-hke proliferation which 
is so common m tuberculous salpingitis Extreme care must be exercised m 
making a pathologic diagnosis, so as not to confuse some of the mflammatorv 
processes occurring m carcinoma of the tubes with tuberculosis The consensus 
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Agiuvnuloc\ T osis (Schultz) ald the Agra n^uloct tic S'iMPTOM Complex 
W C Hueper, Arch Int Med 42 893, 1928 

The given description of agranulocjdosis is from five obser^ed cases, and from 
reports in the literature Clinical features are sudden onset in a healthy person, 
or more insidious onset after a period of ill health , high continued fever with 
chills, high rate pulse of poor qualit}', sore throat v ith ulcers of the throat and 
mouth, and enlarged cervical l 3 'mph nodes, jaundice, diarrhea, indefinite bacterial 
indications in the throat and blood, and marked decrease of leukocytes, especiall}' 
the granulocytes Pathologically, the ulcerations of the mouth vary from super- 
ficial erosions to deep gangrenous processes involving the larjnx and esophagus 
Ulceration may be found elsewhere in the gastro-intestinal tract, and on the 
vulva, \agina and cenix The lungs frequently have scattered small areas of 
consolidation There is cloud} swelling The lymph nodes and spleen are 
hv'perplastic Red marrow is present in the long bones Various diseases with 
secondary agranulocv tosis mav lesemblc essential agranulocjtosis (Schultz) 

H R Fishback 

T/Vbes Dorsalis Pathologv am> Pathogevesis Georgl B HASSI^, Arch 
Neurol & Ps 3 chiat 21 311, 1929 

The histologic changes m tabes dorsalis mav be classified as degenerative and 
inflammator} The degenerative changes involving the posterior columns and the 
arachnoid portion of the posterior roots are a primar}'^ process due to disturbed 
circulation of the tissue fluids in the spinal cord, especially in its posterior col- 
umns The mflammatorv changes occur in the dura and the pia-arachnoid, in 
which thev prov'oke reactive phenomena In the dura they occur as infiltrations 
with hematogenous elements and vascular changes tjpical of syphilis, in the 
arachnoid they appear as proliferation of the cells of the arachnoid (arachnoid or 
mesothehal cells) These are most likely what Richter designated as “granula- 
tion” cells The arachnoid cells invade the perineural spaces, obstruct them, and 
thus interfere with the flow of cerebi ospinal fluid from the subarachnoid space, 
indirectly causing phenomena of stasis m the spinal cord Tlie stasis results in 
rarefaction of spinal cord tissue and its ultimate sclerosis, which shows as islands 
of degeneration in the posterior columns The pia-arachnoid phenomena are 
secondary to the distinctly inflammatory conditions of the dura and the epidural 
space, invading the subjacent structures, thev result m the changes just men- 
tioned The strangulation phenomena of Oberstemer and Redlich, Nageotte, 
Richter and others are contributory but are not the mam factors ]\Iany clinical 
phenomena can be better understood on the basis of the epidural origin of tabes 
with mvolv'ement of the peripheral nerves in the epidural space Future studies 
of tabes should be centered on the epidural space, including both the spinal and 
the periosteal dura, as vv'ell as on the spinal nerv^es before thev leave the inter- 
vertebral foramens . , _ 

Authors Summarv 

Chondromvxosvrcoviv or the Sixth Cervical Vertebra Edward A 
Sharp and William F Jacobs, Arch Neurol & Psychiat 21 381, 1929 

A vertebral tumor of the type of a chondromy xosarcoma of the sixth cervical 
v^ertebra and intervertebral disk, which produced compression paraplegia with the 
clinical sjnnptoms, at the onset, of amvotrophic lateral sclerosis was presented 
The spinal cord showed marked flattening from pressure outside the dura but not 
anv degeneration of any portions of the structure of the cord Multiple metas- 
tases were present in the lungs which showed tumor masses of the same character 
as that found in the vertebra and spinal canal . , ,, 

Authors Summary 

Chronic Ulcerative Colitis Associated with klALiGNAXT Disease J A 
Bargen, Arch Surg 17 561, 1928 

From 1916 to 1927, tw'enty-three cases of chronic ulcerativ^e colitis with symp- 
toms of malignancv occuried at the Mayo Clinic In tvv'elve of the cases, there 
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Studies or Goitek in Munich Hans Spatz, Deutsches Arch f him Med 
158 257, 1928 

Spatz examined fifty-two goiters and thirteen normal thyroid glands and com- 
pared the microscopic, chemical and biologic data with the clinical symptoms 
He found a direct relation between the clinical course and the efficiency of the 
goiter tissue in feeding tadpoles Most of the goiters contain more iodine than 
normal thyroid glands Iodine medication greatly increases the iodine content of 
the goiter In adolescent and recurrent goiter, an extremely low relative and 
absolute iodine content is found 

Portions of the same goiter which show a greater biologic efficiency than the 
rest are usually richer in iodine The microscopic picture does not run parallel 
with the clinical course, biologic efficiencj and iodine content Only the primary 
and secondary exophthalmic goiter, except the toxic adenoma, has a typical 
structure, strong biologic efficiency and low iodine content The histologic picture 
of goiter with moderate hyperthyroidism often resembles that of exophthalmic 
goiter, but it cannot be distinguished sometimes from simple goiter 

The amount of colloid is alwa 3 s small m severe exophthalmic goiter, but it 
does not run parallel with the clinical, biologic and chemical data Various 
portions of a gland can show so much difference in microscopic picture and biologic 
efficiency that onij the examination of the whole gland is of value 

C A Helewig 

Bone Marrow Chances in Experimentm. Lead Poisoning J Sper\nsk\ 
and R Sueianskaja, Folia haemat 36 289, 1928 

In chronic lead poisoning the authors found that the bone marrow in the 
poisoned gumea-pig shows erythropoietic and leukopoietic changes When the 
animals are treated with doses ranging from 38 to 70 mg of lead per kilogram 
of weight, an increased number of erj'throblasts and microblasts appear in the 
marrow There also is a marked increase in the number of the young unripe 
cells, 1 e , macroblasts and proerythroblasts In instances m which there is a 
pronounced erythropoietic reaction in the marrow, this is followed by an extra- 
medullary erythropoiesis (myeloid metaplasia of the spleen) There is a close 
relationship between the changes in the blood and those in the marrow The 
authors were also able to notice that in normal guinea-pigs the morphology of 
the bone marrow is constant „ -v r t- 


A Case or Lymphogranulomatosis Maligna Combined with Tubercu- 
losis K Rudsit, Folia haemat 36 358, 1928 

Rudsit reports a case of a man, aged 50, who showed tuberculosis and Hodg- 
kin’s disease in the same glands From a pathologic standpoint, there w^as a 
suggestion of an etiologic relationship between the two conditions This case, 
therefore, wmuld support the conception that malignant lymphoma is an “unusual” 
variety of tuberculosis From a clinical point of view, the case is of interest in 
that It occurred m a person 50 years of age which is uncommon, the Pirquet test 
w^as negative on repeated examinations there w'ere symptoms referred to the 
brain The history of the thoroughly studied case is given m detail 

B M Fried 

The Intraa ascui \r Occurrence of Mpgacaryocytes in Max Svend 
Petri, Folia haemat 37 129, 1928 

In three thoroughlj studied cases of leukemic injelo-adenosis Petri found 
megacarAocjtes in the blood smear, and also in the tissues remoied post mortem 
In one instance these cells were present in the renal vessels and in another thev 
were conspicuous in the pulmonary capillaries The so-called granular mega- 
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of opinion regarding the etiologj^ of these conditions is that the one is an acci- 
dental complication of the other, and although the tuberculous process is usually 
the older, it can not be proved that it is the cause of the carcinoma One case 
was reported of a primarj carcinoma of the right tube and tuberculosis of the 
left tube The prognosis is unfavorable Earlj radical operation is the only 
treatment which offers any success After two >ears the authors’ patient showed 
no metastases and was m good health, with the exception of the presence of a 

Authors’ Summary 

Inherited Epithelial Defects in Cattle F B Hadley and L J Cole, 
Research Bulletin 86, Agricultural Experiment Station of University of Wis- 
consin, 1928 

New-born calves exhibiting characteristic lesions of the skin and the mucous 
membrane vere reported from a number of herds of Holstein-Friesian cattle m 
Wisconsin The following lesions were characteristic defective formation of the 
skin below the knees, one or more undeveloped claws, deformed ears, due to 
rolling of the margins and growing together of the surfaces brought into contact, 
indicating that the lesions antedated birth by some weeks, defects in the integu- 
ment of the muzzle and m the mucous membrane of the nostrils, tongue, hard 
palate and cheeks The defect does not appear to be associated m anv way with 
fault} nutrition or with th>roid or other disturbances of the internal glands of 
the mother Neither is it due to specific infection The defect appears to be 
specific, and is designated epitheliogenesis imperfecta neonatorum bovis The 
affected calves are earned to full term and are of normal size at birth Some 
appear strong when born, others are w'eak and unable to stand, and all soon 
become debilitated and die even when given appropriate treatment and good care 
Death is apparently attributable to a septicemia (blood poisoning) which deielops 
as a result of infection gaming entrance to the body through the raw surfaces 
of the lesions Studies of the microscopic changes re\ealed marked pathologic 
changes Whether the epithelial structures had reached full development and 
then retrogressed, or w'hether the condition was due to incomplete or arrested 
del elopment, is an open question The latter conclusion appears the more prob- 
able The method of inheritance of the epithelial defect indicates that it is due 
to the expression of a single recessive gene This w'as borne out b\ experiment 
matings made for the special purpose of testing the matter The conditions of 
the observations and experiments are such that good 3 1 ratios could not be 
obtained, but there is eien indication that one is dealing with a simple mono- 
h 3 brid relationship The allelomorphic normal gene is completeh dominant, 
heteroz}'gous dominants show'ing no \isible eiidence that they carrj the defectne 

heredit} Authors’ Summari 

Rupture of Heart from Abscess G H Stevenson and A J AInrshall, 
Glasgow M J 110 337, 1928 

A boj, aged 9 jears, died without warning from the rupture of the left ven- 
tricle through a m\ocardial abscess w'hicli had formed in the course of a pjemia 
of traumatic origin 

Examination of Bone ^NDrrow in Vivo in Pernicious Anemia L 
Font\na, A.rch per le sc med 52 497, 1928 

The marrow from the bod} of the sternum w'as examined in tw'elve typical, 
mostl} severe, cases of pernicious anemia Megaloblasts w'ere found in practically 
all cases m seven from 2 to 6 per cent and m five from 10 to 21 per cent of the 
nucleated cells were megaloblasts In Mew' of the almost mvanable presence of 
megaloblasts in the marrow^ m pernicious anemia and their absence in most other 
forms of anemia, examination of the marrow mar hare considerable diagnostic 
ralue There seems to be no definite relation betrveen the megaloblasts m the 
marrorr and megaloblasts in the blood 
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Primary Blood-Forming Hemangio-Endothelioma or the Li\er G 
Orzechom SKI, Virchows Arch f path Anat 267 63, 1928 

Primary hcniangio-endothehomas of the liver are rare, malignant tumors, com- 
posed of endothelium, which attempts to perform its function of building blood 
vessels m the tumor mass Two forms have been described, with and without 
formation of blood cells In the author’s case, tumor nodules were found through- 
out the liver, with newly formed blood vessels, and containing early forms of 
blood cells myelocvtes, metamvelocytes and nucleated red cells 

B R Lovett 


“Blockade” or the Reticllo-Endotheli vl Svstem G L Dermvn, Vir- 
chows Arch f path Anat 267 73, 1928 

The author states that, following intravenous injections of fern oxydum sac- 
charatum into normal dogs and rabbits, the iron is found almost entirely m the 
reticulo-endothelial cells, in the liver, spleen and bone marrow After a moderate 
degree of blockade of the reticuIo-endothelial system, through several daily injec- 
tions of collargol, the faculty of these organs to absorb iron is reduced, especially 
in the bone marrow A higher degree of blockade calls forth proliferative activity, 
and the power of taking up iron is thereby increased Splenectomy is followed 
by degenerative and proliferative changes in the reticulo-endothelial tissue, and 
in the bone marrow by increased activity in taking up iron, both with and without 
the blockade The activity of the cells of the liver in this respect depends on 
the character of the degenerative and prohfeiative changes m that organ 

B R Lo\ ETT 


Reticulosis as a Svstemic Disevse or the Blood-Forming Organs T 
Tschistovvitsch and O B\kow\, Virchows Arch f path Anat 267 91, 
1928 


An unusual disease of the hemopoietic organs is described, presenting an iso- 
lated increase in the reticulo-endothelial elements of various lymph nodes, the 
spleen and in part of the bone marrow Numerous “reticulomas” were found m 
the liver The authors regard this as the first pure case of aleukemic reticulo- 

cndotheliosis t> t> t 

B R Lovett 


Systemic Disease or the Bone Marrow F Battagliv, Virchow^s Arch 
f path Anat 267 106, 1928 

The process in myeloma is almost similar to that m the myeloses, but it pre- 
sents certain differences, chiefly the destruction of bone, and tlie fact that it 
remains confined to the skeleton The growth of nodules in the skeleton as a 
differential point appears to the author to be of little significance, since, as in his 
case, this process may be scarcely indicated Cases of myeloma occur with 
leukemic blood changes, as well as with aleukemia The significant factor seems 
to be the growth of the original hyaloid cells The composition in the different 
cases depends on the period of development in which the cells are arrested and 
the cell type toward which they are developing „ „ 

B R Lovett 

The Structure of Ervthrocvtes M Gutstein and G Wallrvch, Vir- 
chows Arch f path Anat 267 144, 1928 

Heinz, and later Ehrlich, described round bodies in the red cells, which 
appeared after treatment with a hemoglobin toxin, and which were presumably 
degeneration products containing methemoglobin From a variety of staining 
reactions and the demonstration of the bodies without previous action of a toxin 
the authors concluded that the bodies do not contain methemoglobin or any other 
hemoglobin degeneration product, and that their presence is not due to intoxica 
tion They appear to be constituents of the normal red cell 


B R Lovett 
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carvocytes contained red cells m their cytoplasm which he interprets as a phe- 
nomenon of phagocytosis In no instance could he find what he calls “Wrightsche 
Figuren” whether in tissues or in drj smears, and he behe\es them to he arte- 
facts The article is from Fibiger’s Institute and has a long list of references 

B M Fried 


Iodine Deficiency and Endemic Goiter P Schmitz-Moormann and F 
Meis, Mitt a d Grenzgeb u Med u Chir 41 131, 1928 


In dogs, excision of one and one half of the thyroid is followed by compensa- 
tory hyperplasia of the remaining thyroid tissue Goitrous glands show cellular 
proliferation onl) after resection of more than one and one half of the gland 
By the administration of iodine, postoperative hyperplasia of the thyroid can be pre- 
lented These experiments prove that endemic goiter is a compensatorj process 


dependent on a relatne or absolute deficiency of iodine 


C A Hellwig 


The Hyperfenction oi the Islands of Langerhans in Dogs D E 
Alpern and W P Beslglow, Klin Wchnschr 7 586, 1928 


The pancreatic duct -was ligated, or a mass ligation was made through the 
tail of the pancreas By^ tliese operations the external secretion of the gland 
was not completely interrupted and the digestion was not disturbed 

Changes resulted m the metabolism of carbohydrates, fats and mineral salts 
w'hich w'ere interpreted as the increased internal secretion of the pancreas and 


w'hich resembled the changes seen after the injection of insulin There was 


hvpertrophy of the islands of Langerhans 


C A Hellwig 


The Origin vnd Production or Renal Cysts H von Hoesslin, Klin 
Wchnschr 7 1893, 1928 

A general renew of the origin of renal casts is followed by a report of the 
structures formed m kidneys by maceration w'lth hydrochloric acid and pepsin 
Although epithelial and granular casts can be simulated by this method, the origin 
of hyaline casts is not so easih determined Possibly they arise from slowly 
eliminated cell constituents The origin of waxy casts is even more difficult 
to determine, but undoubtedK they also are derived from cell substance 

E F Hirsch 


Pythology of Collagenic Connectiye Tissue Fibers S Wail, Virchows 
Arch f path Anat 267 1, 1928 


Autopsies on two patients dying of sepsis revealed unusual changes in the 
collagemc fibers These structures took the hematoxylin stain aY'idly, and pre- 
sented a broken appearance, due to irregularity in staining The pale central core 
of the fiber w'as surrounded at interYals by deeply stained rings The same 
changes Yvere produced in guinea-pigs by intrapentoneal injection of organisms 


from one of the human cases 


B R Lovett 


An Abnormyl Ridge in the Left Ventricle L Brings and A Spitzer, 
Virchows Arch f path Anat 267 9, 1928 

At autopsy on an infant lYuth congenital heart disease, a connective tissue ridge 
Y\as found m the left \entricle, on the boundary”^ between the muscular and the 
membranous portions of the septum It extended also on to the aortic leaflet of 
the mitral Yahe An explanation for the deYelopment of this anomaly is given 

B R Loy'^ett 
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SVMPATHETICOTROPIC Cm I s IN HIE OvARY L Berger, Virchows Arch f 
path Anat 267 433, 1928 

Berger found the cells which he called “sympatheticotropic” 168 times in 218 
pairs of ovRries He denied the chromaffin nature of these cells (affirmed by 
Neumann), and found them similar m form and structure to the Leydig cells in 
the testis Since they appeared to be of secretory nature and to bear some rela- 
tion to the nervous mechanism of the organ, he referred to them as “neurocnne” 
structures B R Lov^ett 

The Etiologic Conditions for the Destruction or Hvrd Parts B 
Orban and J Weinmann, Virchows Arch f path Anat 267 446, 1928 

From studies on the teeth of rats, it appeared improbable that narrowing of 
a cavity through building up on one side could result in absorption on the other 
side The fact that absorption of uncalcified substance proceeds more slowly than 
that of calcified material probably depends on different characteristics of the 
tissue 111 question B R Lov ett 

Leukemic Reticulo-Endotheeiosis B S\\ irtschew skaja, Virchows Arch 
f path Anat 267 456, 1928 

The author adds a case of monocytic leukemia to those already described in 
the literature The clinical observations were those of a leukemia The blood 
revealed from 50 to 96 2 per cent of cells of the monocvtic type At first thej 
resembled adult monocytes, and later earlier forms of these cells, probably pro- 
monocytes Histologically, there was found in the spleen atrophy of lymphoid 
tissue, areas of necrosis, increase in the connective tissue stroma, and changes in 
the sinus endothelium indicating a desquamation of endothelial cells, which sub- 
sequently multiplied m the blood and other organs The case was, therefore, a 
monocytic leukemia, resting on hyperplasia of the reticulo-endothehal system, espe- 
cially in the spleen, and to some extent m the liver and bone marrow The author 
divides the cases m the literature into two groups hyperplasia of the reticulo- 
endothelial sjstem with relatively normal blood, and hyperplasia with monocytic 
blood, usually accompanied by myeloid hyperplasia m the bone marrow and else- 
where His case suggests the possibility of the endothelial origin of the blood 

g j, Lovett 

Experimental Storvce of Fat I Margat, Virchows Arch f path Anat 
267 477, 1928 

Parenteral injection of lecithin in the form of an emulsion into guinea-pigs 
resulted m storage of the fat in the spleen, liver and lungs This was more 
marked in tuberculous than in normal animals, not only in the region of tuber- 
culous foci, but also m organs free from infection, such as the liver 

B R Lov^ett 

CONTRIBLTION TO THE KnOM LLDCE OF INFLAMMATION AND OF MONOCVTES 
M SiLBERBERG, Virchows Arch f path Anat 267 483, 1928 

The first series of experiments on the effect of injections of benzene into 
rabbits showed that benzene acts as a selective toxin for the myeloid tissue, 
resulting in atrophv of the bone marrow and marked reduction of polymorpho- 
nuclear leukocytes in the blood, without much effect on the red cells or lympho- 
cytes In animals rendered nearly free from leukocytes m this way and exposed 
to septic infection, numerous necroses appeared in the organs, without inflam- 
matory reaction or abscess formation The macrophages were seen to be active 
However, it was not observed that any other cells, particularly those of histio- 
genic origin, could take the place of the missing blood leukocytes, which are of 
the greatest importance m combating septic infection 
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L'iMPH Nodes in Acdte and Chronic Infections AI Nordmann, Virchows 
Arch f path Anat 267 158, 1928 

Sjstematic eNamination of Ij'mph nodes in man enabled the recognition of two 
t 3 'pes according to histologic structure (1) mesenteric and aortic nodes and (2) 
peripheral nodes (aNillarj^ and inguinal) The first tjpe is characterized bj’’ 
prominence of the hmph sinus and marked development of the sinus endothelium 
This depends on the large quantitj of material for storage brought bj-^ the Ijmph 
stream, and is in relation to actne metabolism in the adjacent organs In the 
second tjpe storage takes place m the reticulum of the Ijanphatic tissue without 
marked participation b}' the sinus Storage of coal dust series as an example 
From these groups, one can deduce two general ti'pes of Ijmiph node changes 
(1) nodes with feeble absorbtive activiti' and storage m the reticulum of the 
lymphatic tissue and (2) nodes with strong absorbtive actnitj'’ and storage m 
the increased endothelial and reticulum cells of the sinus 

Corresponding to the normal, under pathologic conditions of greath' increased 
material for storage, marked growth of the sinus endothelium is found, “sinus 
catarrh ” This condition corresponds, therefore, to pathologically heightened 
metabolism in the regional organs, and not to local inflammation, or lymphadenitis 
Storage in lymph nodes depends on the Ijmph flow, and occurs where the flow is 
slowest, or even stagnant, that is, in the Ij'mphatic tissue of weakly absorbing glands 
and in the sinus of strongly absorbing glands The different conditions of bmph 
flow explain the differences between the medulla and cortex, and also the histologic 
structure of passively congested glands Ljmiphovascular induration is the late 
stage of sinus catarrh, while reticular induration of the lymphatic tissue repre- 
sents the end-stage in the glands of peripheral type Acute inflammatory proc- 
esses, Ityperplasia, necroses and consequent induration do not rest on functional 
alterations in the lymph stream, but are related to changes m the blood channels 
In lymph nodes in acute and chronic general infections, sinus catarrh, in its 
larious stages, plays the chief part, beside the inflammatorj and hvperplastic 

'b R Loiett 


Cellular Processes in Atrophy or Bone P Gunkei, Virchows A.rch f 
path Anat 267 204, 1928 

Atrophic changes in bone are called forth bj altered cell actnitjN and destruc- 
tion takes place onlv through the cells, and not through chemical activiti of the 
tissue fluids All destructii'e cells (osteoclasts, etc ), and perhaps also the build- 
ing cells, originate from the blood vessels The change of blood lessels into 
destructive cells begins m the periosteum, haiersian canals and medulla w'lth con- 
gestion and grow'th of the adventitia The histologic picture is fundamentally 
the same in all atrophies, and shows differences only m that the process in disease 
of the circulator! system is slower, while m cachexia the early development of 
destructive elements is more prominent Formation of osteoblasts takes place at 
the same time, but is soon overshadowed bj'^ the destroying activiti Fibrous 
atrophj occurs only m severe cases, especially in disease of the organs of 

circulation ^ 

B R Loyett 


Malformations or BowiMan’s Capsule E Risak, Virchows Arch f path 
Anat 267 222, 1928 

Risak obseried that in the kidnevs of a woman djnng wnth pyelonephritis, the 
parietal laier of Bowman’s capsule in manv glomeruli w^as composed of cuboidal 
epithelium similar to that of the proximal convoluted tubules In some glomeruli 
the visceral laj^er w'as also of this type, and in one the cells w^ere high and 
cjlindric In all, the capillaries ivere plump and the loops few' Studi of fetal 
and infantile kidnejs reiealed that in embrvologic dei'elopment, the capsule epi- 
thelium IS first of cihndric or cuboidal type later becoming flattened The author 
explains the abnormalitj' in his case, not as a metamorphosis due to the chronic 
infection, but as a malformation due to arrested dei'clopment 


B R Loyett 
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In seventy-three autopsies, congenital pneumonia was present twenty-two times 
and pneumonia in the first few davs of life fourteen times The presence of 
pneumonic foci could be determined in many cases only with the microscope 
Ammotic fluid or other constituents of the birth canal were found regularly in 
the lungs The pneumonias were of bronchogenic origin, even the congenital 
cases, due to aspiration of infectious material, there was no evidence of blood 
infection through the placenta Histologic examination of the lungs should be 
made more frequently in these infants, especially in those dying with signs of 
asphyxia B R Lovett 


Aneorysm of Place\t\l Artert O Hixtze, Ztschr f Gynak 52 2524 , 
1928 

Hintze reports two cases Above the aneurysm, which was as large as a 
cherry, there was, in each case, a sharp kink m the artery and m one case the 
artery ran a serpentine course in its entire length The artery affected W'as in 
each case that wdnch supplied the larger part of the placenta The aneurysm lay 
below the anastomosis, wdiich w'as by a ramus intermedius Birth w'as sponta- 
neous , in one case there w’as premature detachment of the placenta and the child 
was born asphyxiated The origin of the aneurisms could not be explained 
Syphilis was not present Hintze suggests that in unexplained intra-uterine 
death, the possibility of rupture of an aneurvsm of a placental artery should be 
remembered 


Spastic Pseldosclerosis Richard Zimmermax, Ztschr f d ges Neurol u 
Psychiat 116 1 , 1928 

This seventh case of Jakob’s disease revealed microscopically a diffuse and 
progressive process consisting of the complete disappearance of ganglion cells in 
small areas The pyramidal cells either w'ere sclerosed or revealed fatty and 
degenerative changes The disease affected the entire cerebral cortex, especially 
the frontal and temporal lobes and motor cortex, although the basal ganglions 
were also much involved It is interesting to note the author’s attempt to correlate 
each clinical symptom with certain degenerated areas Grinker 


A Cerebeei \r Cvst Complicated b\ Chroxic Arachnoiditis L M 
Glaubermvx Ztschr f d ges Neurol u Psychiat 116 15 , 1928 

In a patient who had an apparently congenital cerebellar cyst without a tumor 
in Its wall or anv other possible explanation for its presence, a rather mild trauma 
caused the development of a serous meningitis This resulted in the formation 
of a second encapsulated cyst in the posterior fossa cyst Repeated lumbar 
punctures relieved svmptoms of intracranial pressure caused by the serous menin- 
gitis but resulted in an aseptic purulent meningitis which caused death 

Rov Grixrer 

Brvin Swelling Suzanne Zingg, Ztschr f d ges Neurol u Psvchiat 
116 71 , 1928 

A condition diagnosed as cerebral tumor of undetermined localization revealed, 
on postmortem examination, only a swelling of the brain (Reichardt) The 
patient was a woman, aged 17 , and the brain weighed 1,420 Gm , about 200 Gm 
overweight No gross or microscopic cause for the increased weight could be 
found The author therefore believes that the volume of the brain was greater 
than the capacitv ot the skull which, unfortunately, he neglected to measure 

Roy Grinker 
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Experiments m \itro, uith tissue Irom animals poisoned with benzene, revealed 
that the reticulo-endothelial svstem is entirel} independent of the myeloid and 
bmphoid tissue, and is injured neither morphologically nor functionally by ben- 
zene Dernation of monocvtes from histiocytes could be shown in \itro, indicat- 
ing the independence of these cells and their difference from the other blood cells 
No transition between monoc\tes and hmphoc 3 ’tes or mjeloid cells could be 
obserred In animals previouslj^ gnen injections with carmine particles so that 
the macrophages were “blocked,” the course of infection was more severe than in 
control animals, and fewer organisms w'ere taken up by the macrophages The 
actnitj of the leukocjtes was not impaired The author* beheies m the inde- 
pendence and functional difference of the three t^pes of white blood cells, leuko- 
c^tes hmphocjtes and monocytes Transition betw'een the types, or derivation 
of one trom another, is not possible m posteinbr 3 onic life, although the three are 
embr 3 ologicalh denied from the same undifferentiated mesench 3 'mal cell 

B R Lovett 

Classificitiox of Exdocirditis H Krischner, Virchows Arch f path 
^nat 265 545, 1927 

Krischner iniestigated sc\ ent 3 -eight cases of lahular disease at autopsy, and 
classified them according to the method of Beitzke He distinguished simple or 
lerrucous endocarditis and septic endocarditis, including pol 3 'pous, ulcerative and 
mixed forms In thirtj-six cases of mixed endocarditis, thrombi w'ere found only 
on the free borders of the leaflets not exceeding a pinhead in size The3 W'ere 
pale 3 ellow or reddish and firml 3 ’' adherent iIicroscopicall 3 , the nodules con- 
sisted largeh of blood platelets, without bacteria, fibrin or appreciable numbers 
of leukoc^tes In rheumatic endocarditis, lnldwa^ betw'een the simple and septic 
t 3 pes, the deposits were more extensile and larger, with cellular reaction extend- 
ing into the substance of the leaflets, but with no serious anatomic defects result- 
ing Thirti-five cases of endocarditis pohposa show’ed depositions spreading 
be 3 0 iid the border into the substance of the leaflets, and sometimes into the 
chordae tendinae The nodules were larger than those obsened in the simple 
form, reddish brown or reddish jellow, and either soft and friable or calcified 
The 3 consisted of a fibrinous netw'ork, containing leukocAtes, red blood cells and 
bacteria, resembling a diphtheritic membrane The leaflets w'ere thickened, vas- 
cularized and sometimes revealed areas of necrosis surrounded b 3 ' leukocytes 
Onh one instance of the ulceratne form was found The cases of endocarditis 
simplex corresponded to a reparative inflammation, endocarditis rheumatica to a 
productne, and endocarditis pohposa or ulcerosa to a fibrmopurulent type 

B R Lovett 

The Oricix or Leekoc\tfs iv '\cute Ixfevmmatory Exudvtes W Ger- 
LACH and A Jores, Virchows Arch f path Anat 267 551, 1928 

Mollendorffs experiments on the excised jugular veins of guinea-pigs w'ere 
repeated Various irritants failed to produce anv changes in the vessel w'alls or 
surrounding tissue suggestne of local formation of leukocj'tes from these tissues 
Further experiments on animals rendered aleukoc^tlc by means of injections of 
benzene failed to show' ewdence of local formation of leukocj'tes in response to 
irritants All results indicated the blood stream, and origmallj the bone marrow', 
as the sole source of leukoc 3 'tes in acute inflammatorv reactions 

B R Lovett 

CoxGExiTAL Noxspecific Pxeemoxia axd Preumomv from Aspiration in 
the Birth Passages H Hook and K Katz, Virchow'S Arch f path 
Anat 267 571, 1928 

In an investigation of stillbirths and infants dying in the first few days of 
life nonspecific aspiration pneumonia was found to be a frequent cause of death 
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A Comparison of the Thresholds or Ketosis in Diabetes, Epileps\ and 
Obesity W S McClellan, H J Splncer, E A F.lk and E F 
Du Bois, J Biol Chem 80 639, 1928 

The threshold of ketosis is defined as the fatty acid dextrose ratio charactenring 
the food being metabolized at the moment when an abnormal concentration of 
acetone substances first becomes apparent m the urine Studies of six men 
three of them normal, one epileptic, one diabetic and one obese — indicate that while 
the threshold may be reached normally at ratios of 1 15, it may be somewhat 
higher m diabetes and epilepsy and considerably higher in obesity 

Arthur Locke 

Changes in the Rate or Excretion or Acetone Bodies During the 
Twenty-Four Hours W S McClellan and V Toscam, J Biol Chem 
80 653, 1928 

In persons manifesting ketosis, acetone substances appear in the urine in 
greatest concentration during the later afternoon and night 

Arthur Locke 

Bile Salt Metabolism G H Whipple and H P Smith, J Biol Chem 80 
659, 671, 685 and 697, 1928 

Neither cholesterol, yeast nucleic acid nor the alcoholic extractives of meat 
tissue appear to influence the rate of synthesis and secretion of the biliary acids 
The contrasted, marked acceleration produced following the ingestion of whole 
meats and such meat derivatives as retain a moiety of protein suggests that the 
biliary acids are synthesized from products of protein disintegration rather than 
from hpid and cholesterol, as has been assumed Arthur Locke 

Biometry of Calcium, Inorganic Phosphorus, Cholesterol, a-xd Lipoid 
Phosphorus in the Blood or Rabbits Alvin R Harnes, J Exper Med 
49 287, 1929 

A series of determinations of inorganic phosphorus, calcium, cholesterol and 
lecithin were made on a group of ten animals living in the laborator} from Oct 27, 
1927, to May 17, 1928 A marked difterence in both the trend and the absolute 
values was noted m animals living in the laboratory when compared with the 
values obtained for animals living out-of-doors With animals In mg m the 
open, the trend of ^arlatIon for calcium was found to be the same However, 
animals living m the laboratory maintained a higher level over the same period 
of time The inorganic phosphorus and lecithin both showed a marked decrease 
and both maintained a lower level than was found in animals just received from 
the dealer The cholesterol content of whole blood exhibited a similar trend in 
both groups of animals However, it was found that animals living m the 
laboratory maintained a lower level than animals living out-of-doors The mean 
value for calcium was found to be 15 7 ±005 and for inorganic phosphorus 
4 65 ± 0 05 mg per hundred cubic centimeters of blood serum, and for cholesterol 
58 2 ± 0 39 and for lecithin 118 4 ± 1 13 mg per hundred cubic centimeters of whole 
blood The coefficients of correlation having the highest degree of mathematical 
significance were obtained from the mean values for individual animals 

Author’s SuMM^R\ 

klELVNOTic Pigments R L Ma\er, Khn Wchnschr 7 2471, 1928 

The precursors of the pigment in melanin-producing cells, oxidized to qumones 
from substances such as tyrosm, epinephrine, etc, combine with cell protein to 
form the melanms The melanin pigment therefore consists of a qmnone and a 
combined protein group Both may vary m composition Lipoids or lipoid-like 
substances mav participate m the second group -c. 

^ Edwin F Hirsch 
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Infectious Toxic Mxelitis with Destruction of the Spinal Cord J 
SiLBERMANN, Ztsclir f d gcs NcuroI u Psychiat 116 140, 1928 

Many acute infectious diseases ha\e caused se\ere damage to the spinal cord 
which has been attributed to the action of a toxin, to the actual in-vasion of the 
cord bj bacteria or to an mvohement of the vascular system, secondarily affecting 
the cord Trauma and syphilis have also been ascribed roles as predisposing 
factors The case reported had three contributing factors in that the patient, of 
syphilitic parents, fell on his back and developed a severe angina and gingivitis 
at the same time Severe symptoms developed m the spinal cord i week later 
At postmortem examination, one and one-half years after the injury, the entire 
lumbosacral cord was found destrojed without a trace of the normal nerve fibers 
In the dorsal and cervical regions, added to the ascending secondary degeneration 
there were main small areas of softening No definite decision was made as 
to the priman cause Roy Grinrer 

The Pxthologv of Bronchial Asthma Hilding Bergstrand, Acta path 
et microbiol Scandinav 5 251, 1928 

The results of the postmortem examination in tw'o cases of bronchial asthma 
are described The changes were not such as usually are caused by bacteria but 
are regarded rather as expressions of a general allergj at the same time as the 
asthma which in both the cases probably resulted from respirator}’- infection The 
bronchi did not contain an} exudate but the products of secretion of a h}per- 
plastic lining, the epithelium cells of w’hich w'ere changed into goblet cells The 
inflammatory fossae in the lungs were not characteristic of bronchitis or pneu- 
monia but resembled in part the changes that result in the skin on the reinjection 
of protein into sensitized animals 

StMPATHETic Ganglioneuroblastoma E Busch, Acta path et microbiol 
Scandinav 5 289, 1928 

A case with metastases is reported in i woman aged 30 jears This case is 
stated to be the sixth of its kind to be recorded The five previous!} reported 
cases are reviewed brief!} 

Pathologic Chemistry and Physics 

Biliart Acids in Jaundice I Katavama, Arch Int Med 42 916, 1928 

Quantitative studies w’ere made of biliary acids la the blood and urine m 
various diseases of the biliary tract, and in other miscellaneous diseases Bihar} 
pigments in the blood were followed b} the van den Bergh test, and the icterus 
index The average biliary acids content of normal blood serum was 7 mg per 
hundred cubic centimeters, with no biliary acids in normal urine Biliary acids 
appeared in the urine when the blood serum value reached 20 mg Patients with 
cholecystitis, disease of the liver, catarrhal jaundice, obstructive jaundice, cardiac 
decompensation and duodenitis showed a marked increase of biliarv acids in the 
blood serum, accompanied b} excreted biliary acids in the urine 

Hamilton R Fishback 

The Mxnganese-Copper-Iron Complex as a Fvctor in Hemoglobin Build- 
ing R W Titus, H W Cav'^e and J S Hughes, J Biol Chem 80 565, 
1928 

Manganese added to a milk-iron diet seems to give almost, if not quite, as 
good results m the building of hemoglobin as does copper added in the same way 
Manganese and copper added to a milk-iron diet appear to produce a quicker 
response from the standpoint of building of hemoglobin than does either copper 
or manganese when fed alone as a supplement Experimental data presented seem 
to indicate the existence of a group of substances, rather than a single substance, 
which ,s active in the building of hemoglobin Authors’ Summary 
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inoculation, m which a senes of twenty-four specimens, negative by direct smear, 
was used, ten were negative by all methods Fourteen others, 85 7 per cent, were 
positive by culture, while 72 8 per cent were positive by animal inoculation 
Although one animal was positive with contaminated culture, three cultures grew 
from specimens that were negative on inoculation into guinea-pigs 

H J CORPER 

The Fate of Tubercle Bacilli in Various Organs H J Corper and 

Nao Uvei, Am Rev Tuberc 18 672, 1928 

Guinea-pig inoculation is a far more delicate test for the presence of tubercle 
bacilli in tissues following intravenous injection of these bacilli into dogs and 
rabbits than are stained sections for bacilli or the development of tubercle or 
pathologic tissue changes in the organs of these animals The morphologic changes 
m the bacilli occurring during their destruction in the organs of rabbits and dogs 
are difficult of determination when virulent bacilli are being used, because the 
number of bacilli are too few to be satisfactorily discernible by staining methods for 
this purpose Comparatively large numbers of dead or avirulent bacilli must be 
given, so that they can be observed in stained smears with the microscope Such 
observations as have been made make it seem likely that tubercle bacilli undergo 
the same changes m vivo as occur during cytoniorphosis in vitro As gaged from 
gumea-pig inoculation of the organs of rabbits and dogs at intervals after the 
intravenous injections of nonlethal amounts of virulent human tubercle bacilli, these 
bacilli are actively destroyed m the various organs of the rabbit and dog, although 
at a variable rate In general, however, while viable tubercle bacilli were found 
early after injection into the circulation primarily only in the important organs of 
deposition, namely, the lung, liver, spleen, bone marrow and kidney, as these 
animals either succumb to the infection or survive, the bacilli would be found m 
the majority of the organs tested or would disappear following recovery from 
infection, leaving in many cases no appreciable histologic evidence of the presence 
of these bacilli except such as might occur in growing young animals, with impair- 
ment of the permanent parts of the body, such as the teeth and the bone The 
animals given large amounts of bacilli usually pass through a s>mptomatic period 
of acute illness, which terminates either in recovery, with subsequent absence of 
disease, or a fatal outcome with generalized disease In some cases, in which 
disease persisted or developed after a lapse of time, the lesions and presence of 
bacilli (as determined by gumea-pig inoculation) usually predominated in the organs 
previously reported from studies on organic tuberculosis as most susceptible to the 
disease, such as the lung of the rabbit and the liver and lung of the dog The 
usual incidence of fatal outcome following intravenous infection was variable in 
the resistant animal given relatively large infecting doses, but the period lay 
between the first and the sixth month after infection, with the earlier months, 
following the first, being most consequential After from six to nine months 

recovery was the rule tt r 

H J Corper 

Tuberculosis Mortality in the Original Death-Registration States 
Cora E Gray, Am Rev Tuberc 18 687, 1928 

From this general study certain facts are noted 1 The peak of the death rate 
111 adult life IS not, for the area as a whole nor for most of the states, movino- 
toward the older ages During the twenty-five years under study it remained in 
the twentieth to the twenty-ninth year group 2 Although there is a relation m 
the years from 1900 to 1924 between the death rate from tuberculosis and that from 
all other causes, there is none in the j^ears from 1900 to 1904, and there is no 
relation between the decreases in the two death rates m the years under study 
Presumably, the factors which now influence the death rate for tuberculosis are not 
those which affect the death rate from other causes 3 The states with the hio-hest 
death rates at the beginning of the period have made the greatest decreases so 
that the range in the death rate for tuberculosis at the end of the period is much 
less than at the beginning 

H J Corper 
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Microbiology and Parasitology 

The Clinical Significance of the Life C\cle of the Parasite in Induced 
AIalarias Nicholas Kopeloff and Charles O Fiertz, Am T M Sc 
176 664, 1928 

A detailed microscopic study of the life cjcle of a single strain of malaria 
inoculated intravenously into 300 patients with general paralysis reveals a total 
absence of gametocjtes The asexual cjcle of this strain is identical with that 
of mosquito malaria Such a strain is of practical ^alue m the treatment for 
general paralysis in that (a) it eliminates the possibility of the transmission of 
malaria to other members of the community, and (1)) it precludes the occurrence 
of malarial relapse following adequate administration of quinine 

Pevrl Zeek 

Experimental Subcutaneous Rheumatic Nodules B T Clwsson, Am J 
Path 4 565, 1928 

By injecting streptococci into the subcutaneous tissues of rabbits, lesions can 
be produced which are morphological Iv similar to the nodules found in the subcu- 
taneous tissue m cases of acute rheumatic fever Since these experimental nodules 
obviously occur as a result of injecting streptococci, the probable conclusion is sug- 
gested that acute rheumatic fever and the tjpe of inflammation associated with it 
are of streptococcic origin Author s Summary 


The Regeneration of Acid-Fastness in Apparently Degenerated 
Tubercle Bacilli Henry C Sweany, Am Rev Tuberc 18 630, 1928 


Two unusual strains of tubercle bacilli were studied under unfavorable condi- 
tions Degeneration forms vere observed and described In addition to the forms 
reverting directlj to acid-fast bacilli, there are some that appear to have degenerated 
to a temporarj nonacid-fast condition These organisms are sometimes slowly 
growing coccoid or bacillary forms that are capable of rererting rather quickly 
to typical tubercle bacilli Sometimes they may be rapid-growing, granular, 
bacillary or diphtheroid forms that revert to typical organisms after one or more 
animal passages In the return to their characteristic form these organisms regen- 
erate by a gradual transition that appears to be simultaneous wnth a corresponding 
change m the pathologic features The organisms appear to become gradually 
acid-fast, beginning m the granule, which is also the last to lose it on regeneration 
Cultures were grown from the end-products of these experiments wEich resembled 
the human tubercle bacillus The pathologic change produced was at first exudative 
but gradually passed over into a more proliferative type with “epithelioid” and 
giant cells It is belie\ed that these facts wnll help to explain some obscure clinical 


and bacteriologic observations in tuberculosis 


H J CORPER 


The Cultivytion or the Tubercle Bacillus Henry C Sweany and Max 
Evanoff, Am Roy Tuberc 18 661, 1928 

The authors use 3 per cent sodium hj'droxide for tw'entv minutes to destroy con- 
taminators and concentrate the material Whenever possible they inoculate directly 
wnthout treatment because a caustic agent may be detrimental to a certain number 
of tubercle bacilli Inhibiting substances have been practically abandoned, reliance 
being placed on a careful preparation of the material and a selective environment 
Several culture mediums hav'e been described, and tw'o of them are recommended 
for use , one consists of v'eal egg medium, in which the veal is leached with sterile 
milk instead of water as in the Petroff method, and the other is like the first 
except that 10 per cent sterile cream is substituted for glycerin More than 90 
per cent of positive results were obtained consistentlj’^ by these methods with less 
than 15 per cent of contamination The cream medium is especially good for 
growing the bovine tubercle bacillus In comparing these mediums with animal 
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Indians and others feed their dogs on raw wall-eyes and great northern pike, 
the dogs become an important reservoir of broad tapeworm and reinfest the fish 
m the lakes Dogs are capable of harboring from five to nineteen broad tapeworms 
Fish in lakes near Indian reservations are most heavily infested Three large 
Indian reservations are located on the shores and islands of Lake Nipigon with 
another reservation on the Nipigon river, which probably accounts for the heavy 
infestation in the Nipigon fish 

Indian agents and teachers should be instructed to teacli the Indians the necessity 
of cooking fish even for dogs for the sake of dog, fish and man 

Lumbermen and their families in lumber camps should be inspected for tape- 
worm and treated if infested 

The importation of adult tapeworms by immigration should be prevented 

Author’s Summary 


Matt and Glossv Forms of Hemolytic Streptococci E W Todd and 
R C L^nceeield, J Exper Med 48 751 and 769, 1928 


Hemolytic streptococci, when freshlv isolated from pathogenic lesions, form 
characteristic matt colonies and contain the type-specific substance M Two 
varieties of matt cultures, equally rich m type-specific substance, can be dis- 
tinguished by the virulence of the organisms for mice the matt virulent variety, 
the matt attenuated variety The matt forms of hemolytic streptococci can be 
degraded to a third variety which forms glossy colonies and is always relatively 
avirulent This is accomplished by prolonged cultivation on artificial mediums, 
by selection of colonies or by cultivation in homologous anti-M serum In the 
process of degradation, the cocci lose the major part of their type-specific sub- 
stance, but complete disappearance of tvpe-specific substance rarely occurs The 
glossy variant form, when fully degraded, is highly stable, but glossy cultures 
which have retained some type-specific substance can occasionally be reverted to 
the original matt form Toxic filtrates from matt and glossy cultures are approxi- 
mately equal m skin reactivity No relationship appears to exist bet\veen virulence 
and toxigenicity 

The matt and the glossy forms of four strains of hemolytic streptococci were 
used to immunize rabbits Precipitin tests showed that rabbit serums prepared 
against matt organisms, wdiether virulent or avirulent for mice, contained type- 
specific antibody, while serums prepared against completely degraded glossy organ- 
isms contained no type-specific antibody T\pc-specific antibody \vas removed from 
the serums by absorption with homologous matt organisms but was unaffected 
by absorption with homologous glossy organisms Passive protection experiments 
on mice showed that antimatt serums were protective and antiglossy serums non- 
protective against infection with homologous virulent organisms Vaccination 
of mice with matt organisms rendered them immune to subsequent infection with 
homologous virulent cultures, but vaccination with glossy organisms established 


no active immunity 


Authors’ Summary 


Experimextal Typhoid Fever in the Guinea-Pig William H Harris 
and Ogilvie M Larimore, J Exper Med 48 885, 1928 

During the activity of peritonitis produced in the guinea-pig by means of 
Bacillus typhoui-;, there is formed in the exudative material a filtrable toxic 
moiety which when inoculated into normal animals of this species produces certain 
of the clinical phenomena and a pathologic picture simulating that of human 
tj phoid fei er 

Authors’ Summyry 


A Statistical Study of Scarlei Fe\lr and Diphtheriv Hii da M Woods 
J Hyg 28 147, 1928 


The mortahti from scarlet fever has declined relatively the 
between 0 and 5 rears, and there is a tendency for a greater 
niortahtj to occur among older children and young adults 


most at the ages 
proportion of the 
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The DEVELOPME^TAL C\CLE OF THE TUBERCLE BaCH T US AS ReVEALED BY 
Single Cell Studies AIorton C Kahn and John C Torrei, Am Re\ 
Tuberc 18 815, 1928 

The results of studies of more than 200 preparations of single tubercle bacilli 
each 111 a separate microdroplet, under conditions which often ensured active growth 
and 111 such a manner as to maintain them in actively viable form for several days 
and often weeks, are recorded Transplants were maintained on Long’s S 3 'nthetic 
medium with agar or gelatin Branching forms, segmentation, globoid and coccoid 
forms are described Nonacid-fast types were numerous 

H J CORPER 

The Filterabilitv or the Tubercle Bacilius William P Thompson and 
Martin Frobischer, Jr , Am Rev Tuberc 18 823, 1928 

Acid-fast bacilli may be found in the L'mph nodes of 35 per cent of normal 
guinea-pigs These results do not warrant the assumption of an invisible form of 
tubercle bacillus capable of passing through a filter candle, and capable of infecting 
and killing guinea-pigs pj j (;^oRpi^R 

A Possible Source of So-Called Spontaneous Tuberculosis in Guinea- 
Pigs Henrv Sewall, Am Rev Tuberc 18 829, 1928 

In establishments which harbor tuberculous patients and in ivhich the animal 
caretakers may be tuberculous, meticulous precautions should be e-vercised to be 
sure that guinea-pigs kept for experimental purposes are maintained in an uncon- 
taminated environment, the food supply should have had no contact with the sub- 
jects of tuberculosis, nor, it maj be assumed, should persons with tuberculosis be 
allowed to care for them If children were studied instead of guinea-pigs it will 
be admitted that the conditions under suspicion would sufficiently explain the 
advent of alimentary and contact tuberculosis j Qqrpek 

Thf Relvtiox or Plasmodium Falciparum to the Human Red Blood 
Cell as Determined b\ Sections Herbert L Ratliff, Am J Trop 
Med 8 559, 1928 

Placental tissues from a person infected with Plasmodium jalcipaium were 
fixed in Bourn’s fluid, dehvdrated and embedded in paraffin Sections 2 microns 
thick were cut and stained in Harris’ hematoxjdin The parasites have been 
found invariablv to be intracellular Author’s Summarv 

Unduiant Fev'er in Connecticut T P Murdock and W E Hall, Ann 
Int Med 2 545, 1928 

Three cases of unduiant fever were discovered by the wi iters in Meridan, 
Connecticut The serum agglutinated B aboi tus to 1 300 

Walter M Simpson 


The Dog a Reservoir or the Broad Tapevv'orm Teuxis Vergeer, 
J A AI A 92 607, 1929 

Broad tapeworm is common in the vv'all-ejes and great northern pikes of the 
large Canadian lakes The fish in Lake Nipigon apparentlj are the most heavilj 
infested The adult worms have been brought over from Europe bj" infested 
Scandinavian, Finnish and Russian immigrants 

In some small lakes m lumbered forest regions, from 50 to 75 per cent of 
tne wall-eves and great northern pikes are infested 

The lumbering concerns emploj Scandinavians and Finns almost exclusively, 
thev cause the original infestation of fish in the small lakes, and as lumbering 
operations advance the> move on 
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Feeding autolyzed, boiled or autoclaved suspensions of the washed bacteria 
had httle, if an\, effect Filtrates of twenty-four hour cultures produced a higher 
mortality’ rate than those from cultures which were incubated for longer^ periods 

of time , 

In Its remarkable heat stability this poison resembles the other toxic materials 
which have been described in the paratyphoid group, but its surprisingly long 
incubation period seems to separate this toxic substance definitely from that 
responsible for the violent gastro-intestinal symptoms occurring in man after 
eating foods containing these bacteria, and from any other toxic product of these 
bacteria that has yet been described 

Further investigation will be necessary before it can be determined whether 
this toxic principle is a product of the bacterial cells or a chemical poison formed 
b\ the action of the micro-organisms on the constituents of the medium 

Authors’ Summary 

Experiments with Guinea-Pig Vaccinia Virus J O W Bland, Bnt J 
Exper Path 9 283, 1928 

Vaccinia virus from lesions of the skin of guinea-pigs fails to pass collodion 
membranes -which allow the passage of serum globulins Treatment of such 
membranes with serum increases their permeability to protein The virus can be 
thrown down by high speed centrifugation for from two to two and one-half hours 
The particles with which this virus is associated are possibly within the limits of 
microscopic visibility Zeek 


Bactericidal Power or “Whole’ Blood Studied by Culture in Slide- 
Cells J M Alston, Bnt J Exper Path 9 300, 1928 


The slide-cell method of testing the bactericidal power of whole blood is 
described, and is found to be reliable Diurnal variations are found in the 
bactericidal pow'er of the blood of health} persons and animals Other transient 
changes are produced by a wide variety of substances Pe«i,rl Zeek 


The Effect of Ultraviolet Light on the Viability or the Virus or 
Foot and Mouth Dise\se I A Giliowav and A Eidinow, Bnt J 
Exper Path 9 326, 1928 

The iirus of foot and mouth disease in filtrates is destro}ed after five minutes’ 
exposure to the radiations of the mercury A'apour lamp m quartz flasks, w'hich 
transmit radiations of ware lengths of from 5,720 to 2,300 Angstrom units, it is 
inactnated after thirty minutes’ exposure to the rays of the mercury vapour lamp 
filtered through a sheet of vita-glass rvhich allow'S the passage of rays of wave 
lengths of from 5,720 to 2,800 Angstrom units The rays of wave lengths of 
from 5 720 to 2,300 Angstrom units have no lethal action on the virus of foot 
and mouth disease IVhen the virus is suspended m unfiltered lymph or serum, 
a protectne action due to selective absorption by the suspending fluid is observed’ 

Authors’ Summary 

Behavior of the B vcteriophace in the Presence of Nonsoluble Micro- 
Organisms Pall Fabry, Arch internat de med exper 4 413, 1928 

The bacteriophage does not multipl} in the presence of nonsoluble micro- 
organisms In certain cases, however, if a suspectible species of organism is added 
to the combination of bacteriophage and apparently nonsoluble micro-organism 
the bacteriophage multiplies in the same manner as when added to a culture of 
readih soluble organisms, thus indicating that there may be a beginning of lytic 
action though it is not apparent 

Pearl Zeek 
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The mortahtj from diphtheria appears to be concentrated on children of the 
early school age and decreased at older ages 

The decline in incidence and mortalit}’' from scarlet fe\er has been as great 
in towns with little isolation as in those in which the majority of patients are 
hospitalized 

It cannot be shown that during the period studied isolation has had either a 
good or bad effect on the pre\alence or mortality of scarlet fever 

As far as the analysis goes and the method of correlation can show^, there 
IS no eMdence pointing to the advantageous results of the isolation of patients 
with diphtheria in London Author’s Summary 

A Hemolvtic Subst\nce in Pneumococcus Culture Broth G M Sickles 
and J M Coffey, J Infect Dis 43 490, 1928 

There is present in the culture broth of pneumococcus strains of different types 
and degrees of virulence a substance which has the propert 3 ’^ of lysing red blood 
cells This substance w'as produced when pneumococci w’ere grown in several 
different mediums and appeared after from four to tw'che hours’ incubation depend- 
ing on the medium and the strain The most potent substance w'as obtained when 
the pneumococcus strains w'ere grown in beef-infusion broth plus 1 per cent dextrose, 
plus calcium carbonate with a small surface exposed to the air 

The hemol>tic substance is thermolabile and is destroj'ed b> heating for thirty 
minutes at 55 C Its activity is diminished b 3 ’’ standing at cold-room temperature 
and, in a shorter time, at 37 C The hemolytic substance ma 3 ' be absorbed from 
the culture broth by sheep red cells, horse stroma, guinea-pig leukocytes, animal 
charcoal and alumina Normal horse serum has an inhibitory effect on the 
hemobtic pow'er of the substance while pneumococcus immune serum has a much 
more marked effect \uthors’ Summary 

Studies on Botuiinus Toxin E Wagner Sommer and H Sommer, J 
Infect Dis 43 496, 1928 

On incubation of neutral botuhnum toNin in salt solution at 37 C a decrease 
III potenc 3 of from 90 to 99 per cent occurred in tw’entv-four hours The deteriora- 
tion W'as accelerated in alkaline mediums, but was greatb' retarded at pn 4 3 The 
addition of serum caused an immediate increase m toNicit3', in several samples 
a further rise in the titer of the tONin w’as observed on incubation Witte’s 
peptone showed the same influence as serum but in a less marked degree Dilution 
in a 20 per cent aminoid solution greatly stabilized the toxin The addition of 
lecithin shghtb' increased the initial titer of the toxin No effect was observed 
w’lth sodium stearate and oleate Sodium ricinoleate caused rapid though not 
immediate inactivation of the poison 

The results are discussed m the light of the protoxm and toxinase theories 

Authors’ Summara 

A Poison Produced ba Bacteriuvi Enteritidis and Bacterium Aertracke 
Which is Active in Mice When Giv'en ba AIouth Sara E Branham, 
Lucile Robea and Lois A Day, J Infect Dis 43 507, 1928 

Seventeen strains of parat 3 'phoid bacteria, isolated from foods or rodents, or 
from persons infected during food poisoning outbreaks, produced fatal infection 
in 100 per cent of mice to which thev' were fed These strains included sev'en 
of Bacfciuim citfci ifidis, nine of B acihvckc and one of B schottinullci t 

When boiled broth cultures and Berkefeld N and W filtrates of broth cultures 
of these strains were fed similarh' to mice, a mortalit 3 ' rate of approximately 
40 per cent occurred 

When whole unfiltered cultures in beef heart medium are boiled or autoclav'ed, 
and then fed to mice, the mortalitv rate is often from 40 to 100 per cent 
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Bacteriology and Serotherapa in Acute Appendicitis M Weinberg, 
A-R Prevot, J Daaesne and Claudie Rekard, Ann de I’lnst Pasteur 
42 1167, 1928 

The authors believe that appendicitis is always associated with bacterial inva- 
sion Of the aerobes, B coh was found in 87 per cent of the cases and the 
enterococcus in 30 per cent The most common anaerobe was B peifnngens, 
which was found m 30 per cent of the cases In 41 of 160 cases, B colt and 
the enterococcus were found associated with or without other organisms In 
51 of 160 cases, B colt and B poftiiigcns existed together in the same specimens 
Experiments with rabbits indicated that the latter combination might be most 
important in appendicitis An antigangrene serum m which the anh-ocdcmaticns 
traction was replaced rvith anticolon serum was used with good results 

M S Marshall 

Experimental Research on the Pathogenicita of Cholera P Zdro- 
DOWSKi, Ann de ITnst Pasteur 42 1242, 1928 

The author confirms and extends Sanarelli’s work An anaphylactoid reaction, 
called by the author The Phenomenon of Sanarelh, follows a state of hyper- 
sensitivitj produced by a homologous or heterologous protein Lesions m various 
organs and tissues, primarily m the epithelial and endothelial system, resulting 
from this reaction pave the way for the invasion by otherwise often harmless 
organisms This opens the way for a new conception of intestinal diseases, 
explaining perhaps the pathogenicity in Asiatic cholera and cholera nostras, and 
some forms of appendicitis and ulcerous processes m the intestines 

M S Marshall 

The Pathogenesis or Relapse in Experimental Relapsing Fever A M 
Brussin and G J Rogowa, Centralbl f Bakteriol 105 39, 1928 

After briefly reviewing the literature concerning the mechanism of relapse 
in recurrent fever, the authors describe experiments utilizing the “beladungs” 
phenomenon in the mouse This consists in mixing the spirochetes with citrated 
blood from an immunized mouse , if the antibodies m the latter, called thrombo- 
cvtobarines, are specific, the spirochetes will become covered with blood platelets 
The technical features and advantages of the procedure are described By means 
of this method, the authors confirmed the earlier observations of Levaditi and 
Roche and of Manteufel that the antigenic properties of spirochetes of the first 
and second relapses of African relapsing fever are changed, m addition they 
confirmed the observation of Rosenthal with regard to the same effect with spiro- 
chetes from European relapsing fever After the second relapse, the ability of 
the spirochetes to acquire new antigenic properties lessened m most instances, and 
usually the latter were identical with those of the second relapse Clinical cure 
depends on the accumulation of antibodies against both the infecting strain and 

the relapse variants _ -r, /- 

Paul R Cannon 

The Demonstration of Vaccine Virus in the Blood After Cutaneous 
Inoculation E Gildermeister and Georg Heuer, Centralbl f Bak- 
tenol 105 86, 1928 

The cutaneous injection of lariola vaccine into rabbits was followed by its 
appearance in the blood within as short a time as tw'o hours, it remained there 
for several days, as demonstrated by the method of Calmette and Guerin The 
injection of a suspension of Pelikan ink (25 cc ) had no influence, the authors 
therebj concluding that blockading the reticulo-endothelial system has no influence 
on the demonstration of the vaccine rirus m the blood stream 


Paul R Cannon 
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Umty of the Spirochaetes of the Dutton Group Charles Nicollf 
and Charles A^DERSON, Arch de I’lnst Pasteur de Tunis 17 321, 1928 

Three strains of spirochetes of the so-called Dutton group, from various sources, 
are shown to be identical In view of the fact that the spirochetes are so widely 
distributed geographically and that thev may reside m various hosts, the results 
are of importance m infection and in \accmation g Marshall 

Note on Moroccan Recurrent Fever Pierre Horn us. Arch de ITnst 
Pasteur de Tunis 17 327, 1928 

Recurrent fever, observed in certain parts m Morocco, has a predilection 
for Europeans during the fall The disease develops around piggeries The 
parasite which transmits it seems to be found m the soil around habitations and 
retains its -virulence for a considerable time The spirochete, the etiologic agent, 
ma} be inoculated into guinea-pigs, m which a series of attacks are produced 
analogous to those m man Author’s Summary 

Fined Virus Does Not Pass Into the Central Ner\ous System in thl 
Course of Antirabic Treatment P Remlinglr and J Bailly, Ann de 
rinst Pasteur 42 729, 1928 

The authors present experimental evidence m support of their title 

M S Marshai r 


Studies of Foot-and-Mouth Disease H Vali lf and H Carrl, Ann de 
rinst Pasteur 42 841, 1928 

There seem to be tw'o races of the \irus of foot-and-mouth disease, called 
O and A Waldmann and Trautwein have added a third type (C) The onlv 
differentiation betw'een the O and A types is based on immunity reactions, but 
these appear constant, the immunity from each being Y'alueless against the other 
type The O type is most common m France, England and German}, but both 
t}pes are found m \arious countries Immunity following a first infection appears 
complete in both cases Reinoculation under unknown conditions may bring about 
initial suseeptibihtv instead of hyperimmunit\ Authors’ Summary 


Transplacental Infection with Tuberculous Ultravirus and Tuber- 
culous Heredity A Cnlmette, J Valtis and M Lacomme, Ann de 
I’lnst Pasteur 42 1149, 1928 

The authors consider the transplacental transmission of the normal form of 
the tubercle bacillus to be infrequent It was demonstrated m only three of 
twenty-siN infants of tuberculous mothers Transplacental transmission of the 
' filtrable ultravirus is much more common It appears particularly intense after 
from three to sin months’ gestation m women with dev^elopmg tuberculosis, espe- 
cially the pulmonary or meningitic t}pe Usualh these are fatal to the child m the 
first W'eeks after birth Then, since the death rate m the first tw'o months of 
life of infants born of tuberculous mothers does not appear to exceed 20 per cent, 
and the number of children of tuberculous mothers born Yvith the ultravirus is 
greater (perhaps 80 per cent), it may be concluded that perhaps nearly 60 per cent 
of the new-born carriers of the ultravirus support this infection wuthout immediate 
harm There seems to be some immunity The matter is being studied Thus 
far the distinction between transplacental transmission of the tubercle bacillus 
and of the ultraYirus does not in any w^a} indicate a change from the procedure 
of separation from the mother or the use of B C G 


AI S !Marshai i 
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increase in the tubercles None oi the types of light rays used (carbon arc, 
mercury vapor, and alpine sun lamps) called forth a material difference in the 
process One animal, which received repeated injections of eosin and was kept 
in weak diffuse light, showed a general reaction against tuberculosis, consisting 
of fibrous encapsulation of most necrotic foci The author concluded that neither 
long nor short wave light rays influence the course of tuberculosis in guinea-pigs 

B R Lovett 


Primary Tuberculosis of the Middle Ear in Infants M Za.rfl, Virchows 
Arch f path Anat 266 274, 1927 

The author investigated thoroughly four instances of primary tuberculous 
infection of the middle ear, m which the regional lymph glands were involved, 
and which presented the picture of a primary complex Clinically, swelling of the 
auricular glands appeared first, followed by discharge from the ear, facial paralysis 
and swelling of the mastoid, with a positive tuberculin reaction in three cases 
Pathologic investigation revealed indubitable tuberculous changes with the presence 
of tubercle bacilli in the structures of the middle ear, and failed to reveal a primary 
complex in any other part of the body The infection apparently began in the 
mucous membrane, and spread to all nearby structures the labyrinth, middle ear, 
facial canal, bony walls, etc Infection probably entered through the eustachian 
tube This could take place either during birth, through aspiration of infected 
amniotic fluid, or afterward from a person with open tuberculosis In two of these 
cases the mother, and m one the father, suffered from tuberculosis , in the other, 
no source of infection could be found g g Lovett 


Variola-Vaccinia Hans Demme, Ztschr f Immunitatsforsch u exper Therap 
55 191, 1928 

The problem of neurotropism of the vanola-vaccinia virus was investigated 
Inoculations were made into the cornea, skin, testicle, sciatic nerve and subdural 
space of rabbits Encephalitis was absent in all rabbits inoculated in peripheral 
organs Pleocytosis of the spinal fluid following inoculation was interpreted as 
evidence of the participation of the central nervous" system m the defensive reac- 
tion of the organism There was no indication that the virus wanders by way 
of the nerves , on the contrary, the fact that the clinical course was the same after 
inoculation into the sciatic nerve, with and without previous surgical interruption, 
and the occurrence of cases of general vaccinia after inoculation of this nerve 
and the cornea point to the carriage of the virus by the blood The encephalitis 
occurring after intracerebral inoculation was a nonspecific inflammatory reaction 
restricted to the meninges and vascular sheaths (mesenchymatous reaction) without 
participation of the ectodermal nervous substance As these results differ from 
those after inoculation of herpes virus, variola-vaccinia does not belong to the 
neurotropic ectodermatoses Its close relationship to herpes is denied The 
vaccinia infection is interpreted as a general infection It may activate a virus 
already present in the body or prepare the field for its activity This interpreta- 
tion applies also to human postvaccinial encephalitis 

William C Hueper 

The Destiw of Taphoid Bacillus Introduced per Os into Dogs T 
OucHi, Scient Rep Go\ Inst Inf Dis 6 1, 1927 

The coprophagic habits of dogs when hungry ma> be an important factor in 
the extrahuman persistence of the tjphoid bacillus Human excrement when 
ingested b\ dogs passes directly into the bowel without stopping long in the 
stomach and hence does not recene the bactericidal action of the gastric juice. 

E P Jordan 
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A New Cvese or Mouse Septicemia. (Cora neb acterium Murisepticum 
N sp ) Gertrud Freiin von Holzhausen, Centralbl f Bakteriol 105 94, 
1928 

The author describes an organism isolated from the brain of a rabid dog 
which regularly causes a fatal septicemia in mice The organism is a gram- 
positive rod to which the name Coi vncbactemnn vuii tscphcum n sp is given 
The bacterium is peculiar m that onh the endothelial cells of the blood vessels 
appear to phagocjdose it, the usual reticulo-endothehal cells remaining free 

Paul R Cannon 


Rare Gram-Negative Anaerobic Bacilli as Unusual Causes of Acute 
Infections of the Middle Ear Erich \Virth, Centralbl f Bakteriol 
105 201, 1928 


Wirth describes anaerobic gram-negatne bacilli isolated from two unusually 
severe infections of the middle ear The organisms are pleomorphic, gas-forming 
and pathogenic for mice, guinea-pigs and rabbits He thinks that they may be 
identical wnth R funcbbulifonms Paul R Cannon 


The Changes in the Migration of Ascaris Larv\e in the Boda or the 
Host G G Saiirnow', Centralbl f Bakteriol 105 426, 1928 

The migration of Ascaiis larvae in mice and guinea-pigs eNperimentally 
infected with embr 3 'onated eggs causes definite changes particularlj in the w'all 
of the cecum, in the liver and the lungs The intensit> and character of these 
pathologic changes depend on the degree of the invasion The reaction in the 
compact tissues of the liv^er is less marked than in the porous tissues of the 
lungs In response to the presence of the larvae there is an infiltration of 
eosinophils, polymorphonuclear leukocjtes and a proliferation of macrophages, 
tending to encapsulate the larvae, with later fibrous changes and even calcification 
The larvae in the liver enter through the portal vein and may enter the bile 
passages secondarily', but not primarily' The reactions in the lungs are pre- 
dominantly mesenchymal There is practically' no invasion of other organs Pre- 
vious stimulation of the macrophages by vital staining appears to render the 
protection against the larvae more marked Paul R Cannon 


The Transmission of Infectious Rat Aneviiv Martin Maaer, Klin 
Wchnschr 7 2390, 1928 

The rat louse, Hacmatopinus spiimlostis, has been found to be a vector for 
infectious rat anemia ^ p 


Enperiviental Saphilis of the Central Nerv'ous Sastem I L Krit- 
scHEvvsKi and E S Heronimus, Kim Wchnschr 7 2472, 1928 

The tropism of Spii ochacta pallida for the central nervous sy'stem is almost 
absolute, and v’arious strains may not be classified into neurotropic and dermotropic 

E F Hirsch 

The Effect of Light Raas on Experimental Tuberculosis in Guinea- 
Pigs H Lowexstadt, Virchows Arch f path Anat 266 99, 1927 

Guinea-pigs were inoculated subcutaneously with tubercle bacilli, and the effect 
of light ravs on their general condition and on the histologic picture was observed 
The controls presented a v'ariable picture w ith regard to necrosis and encapsulation 
In the spleen, demarcation of the tubercles took place, and in the lymph nodes 
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The Abseece of Heterophilic Antigen in Certain Foods I Danhdsohn, 
J Infect Dis 44 44, 1929 

Twenty-six rabbits were given injections of watery suspensions of cabbage, 
lettuce, carrots, potatoes, wheat, corn and oats, with their alcoholic extracts and 
of a rnixture of these alcoholic extracts and pig serum to determine whether the 
foregoing substances contain heterophilic antigen The immunization was not 
followed by an increase of the antisheep hemolysin Cabbage, lettuce, carrots, 
potatoes, wheat, corn and oats do not contain heterophilic antigen of the Forssman 

type Author’s Summary 

Acid Agglutination Optimum in the Brucella Group E E Ecker and 
M A Simon, J Infect Dis 44 62, 1929 

Four strains of B) ucella mehtensis and ahoi fns of different origins were studied 
Their acid agglutination optimums were found to be identical, a fact which is 
believed to be of interest in the consideration of their close relationship, if not 
their identity Authors’ Summary 

Hemolysin and Hemagglutinin for Sheep Corpuscles in Human Serums 
OF ALL Isoagglutinative GROUPS, Ethel B Perry and G Bernice 
Rhodes, J Infect Dis 44 65, 1929 

Hemolysin for sheep corpuscles is present in human serums of all iso-agglutina- 
tive groups, though not in all serums of any group, while the heterophilic hemag- 
glutinin IS present in nearly all human serums The dilutions of serum m which 
hemagglutinin is best demonstrated, 1 1 to 1 3, are often inhibitory for hemolysis 
Of 143 serums, 80 were hemolytic for sheep corpuscles m dilutions ranging chiefly 
from 1 12 to 1 192 with the limiting titer most frequently 1 48 The titers of 
the lytic A serums were not lower than those of other groups The hemolysin is 
independent of the iso-agglutinin and is absorbable by the kidney or liver of the 

guinea-pig Authors’ Summary 

Hemoltsin for Sheep Corpuscles in Precipitin Serums from Rabbits 
Ludvig Hektoen and Ethel B Perry, J Infect Dis 44 68, 1929 

Precipitin serums from rabbits immunized with egg white, cow’s milk, blood 

(beef, chicken dog), sheep serum, swine euglobuhn, human pseudoglobuhn, and 

hemoglobins, fibrinogens and thyroglobulins of many different species contain 

hemolysin for sheep corpuscles Tests repeated after absorption of the serums 

with the homologous antigen and ivith sheep corpuscles indicate that the hemolysin 

IS independent of the precipitin The possibility of traces of hpoid (also of other 

substances) must be considered since in the separation of serum proteins the lipoids 

are known to be precipitated with the globulins a > ^ 

Authors Summary 

The Relationship Betiveen the Haemolytic Complement and the Opsonic 
Power or Guinea-Pig Serum John Gordon, Hugh Robinson \Vhite- 
head and Arthur Wormall, J Path & Bact 32 57, 1929 

Destruction of the hemolytic complement activity of normal guinea-pig serum 
b\ small amounts of ammonia does not reduce to any significant extent the opsonic 
power of the serum for SiaphvJococcu^ on? an Incubation of the normal serum 
at 37 C for two hours with this organism, m amounts sufficient to remove the 
opsonic and hemol j tic complement activities, does not remove the fourth component 
of complement The conclusion is drawn from this evidence that one component 
of coiiiplenient at least, the fourth component, is not essential for the opsonic 
action of the normal serum 

Authors’ Summary 
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The Testicular Allergic RESPO^SE in Guinea Pigs for the Diagnosis 
OF Tuberculous Fluids J J Wiener, John E Blair and Henr\ L 
Jaffe, Am Rev Tuberc 19 55, 1929 


In making a diagnosis, an attempt was made to applv Long s testicular tuberculin 
reaction to the body fluids suspected of coming from tuberculous foci The test 
consists of the injection of from 01 to 0 3 cc of the suspected fluid into the testis 
of a tuberculous guinea-pig, autopsy on the animal after from five to seven days, 
and the histologic examination of the testis for a characteristic degeneration 
The diagnostic value of the test is unpaired by the fact that about 35 per cent of 
nontuberculous fluids (particularlj'- fluids from cases of malignant tumor) gave a 
reaction which was histologically indistinguishable from that given by tuberculous 
fluid Data obtained show that this is a toxic effect, which apparently cannot 
be eliminated b)" reduction of the amount of fluid injected However, if from 
0 1 to 0 2 cc of the fluid from a suspected tuberculous focus, wuth the exception 
of spinal fluids, does not produce the aforementioned reaction, on inoculation into 
the testis of a tuberculous guinea-pig, the possibilitv of tuberculosis of that focus 


maj be defimtel)' ruled out 


H J CORPER 


The Mode or Action or FoRjrALDEH\DE ox Complement Fix\tion Sys- 
tems C E Retner, j Immunol 16 1, 1929 

The action of formaldeh 3 de m intensifying the fixation of complement is due 
to Its action on the antigen 


Serfage Tension of Blood Serum in Svphilis Elizabeth M Yagll, 
J Immunol 16 17, 1929 

Determinations of surface tension are of no value as a means of differentiating 
between syphilitic and normal serum The so-called “svphihtic antibodj,” or 
reagin, is evidentlv not highh surface actne or at least not more highlj actne 
than other substances found in normal and in svphihtic serum 

, Author’s Summary 


Seruai Dilution and Antigen Densita and the Non-Specific Precipita- 
tions of Fowl Serum S J Schilling and G S Schilling, J Immunol 
16 61, 1929 

Increasing antigen densitv markedly decreases the nonspecific precipitation 
reaction in foA\l serums The most abundant precipitates are frequently found in 
dilutions of phenolized saline solution This menstruum also regularly caused the 
precipitations in the highest dilutions of fowd serum Grades Salmonella pulloi tint 
antigens of increasing densities show^ed a gradual fall in the highest dilution of 
fowd serum at Avhich such respective antigens yielded precipitate Evidence is 
adduced that a lipoidal element is responsible for the nonspecific precipitation 
reaction Authors’ Summara 


Yexoais of North American Snakes and Their Relationship Thomas S 
Githexs and Lewis W Butz, J Immunol 16 71, 1929 

The A'enoms of six species of North American rattlesnakes, w'hith w'ere studied, 
contain identical or almost identical toxic principles The toxic principles of 
the copperhead and moccasin are identical or almost so, but differ to some extent 
from those of the rattlesnakes The A'enom of Ciofalus tonfiew; the dog-faced 
rattlesnake of Central and South America, and the Aenom of Both) ops atio-i, the 
fer de lance, contain principles differing entirely from those of the Nearctic rattle- 
snakes as regards their antigenic properties Rattlesnake A'enoms contain, in 
addition to their acuteh" toxic principles, other components which ha\'e the power 
to bind antibodies but A\diich are not acuteh’- toxic to pigeons 

Authors’ Summara 
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embryos begins at six and one-half months The group antigens of differentiated 
embryos are held in the fixed organ cells (Uver, kidney, spleen, brain) and in the 
erythrocytes Group antibodies of human embryos were at times not demonstrable 
even in the last months of intra-uterine life Author’s Summary 

Peculiar Skin Reaction Caused by Human Blood R Rossle, Munchen 
med Wchnschr 75 1789, 1928 

For a number of years Rossle observed at necropsies that the contact of cadaver 
blood with the skin of the flexor service of his forearm caused red spots to appear 
in from twenty to thirty minutes These spots disappear in from one half to 
three quarters of an hour The degree of the reaction varies with the amount 
of blood , the contact of a large quantity of blood leaves a red ring surrounding 
a white blanched center This phenomenon may sometimes be produced even 
with blood from living and closely related persons Its cause is not only mechanical 
but also chemical substances auickly produced during the escape of the blood 
irritate the skin Edm in F Hirsch 

Infection and Immunity of the Skin in Anthrax T Bautz and C 
Amiraslanow, Ztschr f Immunitatsforsch u exper Therap 56 1, 1928 

The cutaneous method of vaccination by Besredka is by far superior to the 
subcutaneous one There is no elective susceptibility of the skin to anthrax as 
asserted by Besredka q Hueper 

Tuberculin and Fibrobi asts Albert Fischer, Ztschr f Immunitatsforsch 
u exper Therap 56 24, 1928 

Tissue cells of tuberculous persons react in vitro after addition of tuberculin 
with no morphologic changes, but with an increased tendency to grow at certain 
concentrations of the tuberculin Strains of fibroblasts cultured over a longer 
period in a medium containing small amounts of tuberculin acquire a definite 
resistance against tuberculin m large doses Strains treated with tuberculin react 
on the addition of tuberculin or bouillon in certain concentrations with increased 
proliferation Hueper 

The Inhibition of Bacterial Growth in Human Serum Wolff, Ztschr 
f Immunitatsforsch u exper Therap 56 279, 1928 

The inhibition of the growth of streptococci for the first five hours, if grown 
in blood serum exposed to the air for some time, depends on the strong alkaline 
reaction (/in 8) of the serum, to which the cocci have to adapt themselves The 
growth of Bacillus coh. Bacillus tylihosus and Bacillus aiithiacis is not inhibited 
under the same condition Rabbit serum does not possess this inhibitory quality 
The process is regarded as important for the healing of wounds 

W C Hueper 

The Active Immunization of Chii dren Against Scarlet Fever S 
Korschun and H Spirina, Ztschr f Immunitatsforsch u exper Therao 
56 288, 1928 

For the immunization of children against scarlet fever the authors recommend 
three series of injections of a vaccine containing, in 1 cc , 1 billion of streptococci 
killed by formaldehyde and 2,000 skin units of toxin, followed each time by 
an injection of toxin The toxin had to be free from protein substances The 
frequencj of scarlet fever dropped after the introduction of this method from 
10 to 16 7 times and fatal cases disappeared almost completeh The Dick reaction 
became negatne in 89 8 per cent of cases The injection of too high amounts 
of vaccine maj result in the production of a t}pical scarlet fever syndrome Increase 
lu temperature and local reaction are usualh the onl> symptoms following injec- 
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AGGLUTINA.TION OF RECURRENT FeVER SpIROCHAETES HeLENE SpARROW, 
Ugo Lumbroso and Mario Lapidari, Arch de I’lnst Pasteur de Tunis 
17 279, 1928 

No difficulty was encountered in demonstrating specific agglutination of various 
strains of spirochetes classified by Dr Nicolle and his co-workers in the basis of 
pathogenicity and of immunity The serum used was secured from animals which 
had reco\ered from an infection, sometimes diluted as much as one hundred times 
with rabbit serum The spirochete suspension consisted of citrated blood contain- 
ing a large number of fresh organisms Incubation of a mixture of the two for 
half an hour or an hour was followed by examination under the ultramicroscope 
Prolonged incubation may result fn the lysis of spirochetes, but correct incubation 
results in a roset-hke arrangement often around blood cells or platelets without 
necessarily loss of motiht 3 g Marshall 

Eosinophilia of the Blood After Injection or Foreign Proteins and 
IN Hemoclastic Shock V Spoujitch, J de physiol et de path gen 
26 655, 1928 

Spoujitch injected foreign proteins into several kinds of animals and found 
that there was considerable difference m the eosinophilic response of the various 
species During different phases of anaphj lactic shock, produced by subcutaneous 
or intraperitoneal injection, the eosinophils and neutrophils responded as one group 
After shock in man and in most animals there is no eosinophiha, though in guinea- 
pigs eosinophiha is pronounced 

The Bactericidal Propertii of Cerebrospinal Fluid as Well \s Inflam- 
matory AND Noninflammatory Effusions of the Chest and Abdomen 
P VON Gara, Klin Wchnschr 7 2386, 1928 

Manj of the spinal fluids examined had no bactericidal properties for gram- 
positive micro-organisms (anthrax, staphj lococci) The spinal fluids from two 
idiots, ho\\e\er, Yvere markedly bactericidal A relation between this bactericidal 
property and the Wassermann or Sachs-Georgi reactions could not be established 
There were no differences vhen the material was obtained from patients with 
or without inflammatorj’- diseases of the meninges Inflammatorj’^ pleural and 
peritoneal effusions Yvith high specific gravity ivere markedlj’^ bactericidal This 
property Yvas fully active even after eight days Transudates from the chest and 
abdomen and the noninflammatorv fluid of an ovarian cyst were not bactericidal 

Edm in F Hirsch 

Skin Reaction yvith the Application of Different Rhus Species H 
Biberstein, Klin Wchnschr 8 99, 1929 

SensitivitY, sensitization and desensitization experiments Yvere tried Yvith six 
different Yarieties of Rhus The individual Rhus Y’^aneties of the same season 
stimulate YYuth varjnng frequencj, and the irritability of the same variety in dif- 
ferent years is not the same The number of persons reacting increased YVith the 
increase in the number of Rhus Y^aneties With sensitization and desensitization 
the Y'arieties and seasons Y^arj (as in I) Sensitization dcY^elops Yvith Y^arjing 
rapiditY and in a Yarying percentage of cases Certain varieties during a given 
Year sensitize 100 per cent Primarily susceptible persons could not be sensitized 
tOYY'ard other Rhus varieties more than those naturally insusceptible The faY'oring 
influence of trauma YY’as confirmed Sensitization sometimes occurred m YYaves 
Desensitization Yvas accomplished as a rule even in those primarily hvpersensitiY'e 

Author’s Summary 

The Group Specific Differentiation of Human Tissues O M Semzoyya 
and A A Terechoyy'A, Klin Wchnschr 8 206, 1929 

Human embrjos are undifferentiated up to six months so far as antigenic 
group properties are concerned The antigenic group differentiation of human 
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epidermal origin of these tumors He states that the lack of pigment m the skin 
of these tumors is an expression of rapid growth and failure of maturation and 
differentiation of the cells His belief is based on the demonstration of malignant 
changes beginning m the basal cell layer These tumors are ver} malignant and 
treatment is of little avail More than one half of his cases were cases of tumors 
of the lower extremities in patients past middle age Enzer 


Ax Experimexial Study or the Etiology or Chicken Sarcoma I (Rous) 
W E Gie and J Howard Mueller, J Exper Med 49 195, 1929 

Acnflavine in itself is a very feeble antiseptic toward the virus of the filtrable 
fowl sarcoma Proof of this statement has been obtained by allowing acnflavine 
to act on filtrates in which cysteine has been dissolved to prevent loss of infectivitj 
by oxidation Under such circumstances, a very active filtrate cannot be sterilized 
(in twenty-four hours) with any possible concentration of acnflavine Feebly active 
extracts are rendered irert in twenty-four hours by dilution of acnflavine of 
1 10,000 In these experiments the acnflavine is neutralized before being added 
to tumor extracts , otherwise, precipitates are formed which nullify the experiment 
When the infectivity of a Rous tumor extract is destroyed by the action of acri- 
flavine in the presence of fresh horse serum, the result is governed by the viricidal 
action of the serum, acnflavine acting in a merely supplementary way 

Authors’ Summarv 

Hypernephroma with Suprarexal Aplasia Claire Debarge, J de physiol 
et de path gen 26 639 and 668, 1928 

Debarge discusses the case of a previously healthy man, aged 90, who died 
apparently of bronchopneumonia Autopsy disclosed, in addition to the pneumonic 
observations, complete absence of the right suprarenal gland, there was none on 
the left at the superior pole, but a small mass was found in the retroperitoneal 
tissue near the tail of the pancreas Serial sections of this mass revealed nothing 
which could be identified as suprarenal tissue but there was considerable tuberculous 
caseation The right kidney contained a tumor mass which almost doubled its 
normal size It consisted microscopically of fibrous tissue, necrotic material, and 
typical suprarenal cortical cells Chromaffin cells could not be identified by stain- 
ing The tumor cells showed characteristic malignant changes The author 
concludes in his second paper that prolonged life is possible with an infinitesimal 
number of suprarenal cortical cells, and that a strictly cortical malignant hyper- 
nephroma can reproduce exactly the function of normal suprarenal cortical cells 


A Case or Sarcoaia Developing After Radium 
IN the Temporal Region Aagl Wagner, 

A description is given of an epithelioma which 
IS transformed to a sarcoma Next, the possible 
the sarcoma are discussed These are assumed to 
of the tumor as a carcinosarcoma of which only 
destrojed by treatment, (2) the irritative effect 
connectne tissue, (3) the influence of roentgen 
and (4) direct metaplasia of the epithelial cells 


Treatment of Epithelioma 
Acta radiol 9 370, 1928 

during treatment with radium 
causes of the development of 
be as follows (1) the origin 
the carcinoma component was 
of the carcinoma cells on the 
rays on the connective tissue, 

Author’s Summarv 


The Nature of the Entity Transmitting Chicken Sarcoma as Evidenced 
B\ Experiments on DesiccxIted Sarcoma Tissue W Nakahara Tan 
J Exper Med 7 101, 1928 ’ 

The power of the dr\ tissue of the Rous sarcoma to transmit sarcoma in 
chickens is serioush unpaired by grinding in mortar The improbability that a 
chemical substance can be damaged greatly bj grinding is emphasized, and it is 
concluded that the transmission of chicken sarcoma depends on a foreimi bodi 
probabh the sarcoma cell itself ^ ' ’ 
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tion The immunity produced lasts m general more than a year Vaccination does 
not protect against the common complication of scarlet fever Vaccination is 
contraindicated in nephritis, mcompensated heart lesion and acute infectious dis- 
eases The toKin used for the Dick reaction must be freed from proteins to 
avoid a pseudoreaction A positive Dick reaction indicates an increased sus- 
ceptibility to scarlet fever q Hueper 


The Influence of Cholesterol on Experimental Anaphvlaxis L 
SuRANM and L Jarno, Ztschr f Immumtatsforsch u exper Therap 56 303, 
1928 

Reinjection with cholestennized serum does not prevent anaphylaxis Animals 
in which the blood cholesterol is increased bj cholesterol feeding before reinjection 
succumb without exception to anaphjdactic shock Blood vith an increased 
cholesterol content contains a decreased amount of complement An interrelation 
exists between the decrease of complement in anaphjlaxis and m cholesteremia 
and the anaphvlactic disposition in cholesteremia yr Hueper 


The Nature of Immunity in Relapsing Fever I Kritschewski and 
S Schapiro, Ztschr f Immumtatsforsch u exper Therap 56 308, 1928 

The destruction of the spirochetes and the recovery with the maximal amount 
of immunity bodies is observed m animals with a well preserved reticulo-endothelial 
s^stem Rats m which the spleen is removed die from relapsing fever with a 
complete absence of spirochetolysins The introduction of antibodies into rats 
splenectomized or with a blocked reticulo-endothehal sjstem or both at the time 
of or after infection, acts as a substitute for the lacking function of the reticulo- 
endothelial system The mechanism of the defensive function of this sjstem m 
relapsing fever is represented, therefore, by the secretion of immunitj’’ bodies and 
not by the phagocytic action of the cells yr q Hueper 


The Connection Between Blood Platelets and Spindle-Shaped Cells, 
According to Immunity Methods F T Grunbaum, Virchows Arch 
f path Anat 267 126, 1928 


In the agglutination of trjpanosomes and spirochetes vith blood platelets, the 
other cells of the blood plaj'ed no part The platelets of mammals, howeier, could 
be replaced in this reaction by the spindle-shaped cells of birds, but not bj" those 
of frogs The platelets of mammals and the spindle cells of birds, therefore, have 
Similar powers Thej" also ha^e an independent origin, and are not related to the 
other formed elements of the peripheral blood Concerning their origin, it can 
onlv be said that it is closely connected with the bone marrow, but to vhich 
cells of the marrow their development is due, remains a question The spindle 
cells of amphibia do not correspond to the third blood elements of mammals 


and birds 


B R Lovett 


Immunologicai Studies of the Constituents of Bacillus dvsenteriae 
(Shiga) K Matsumoto and T Sekt, Jap J Exper Med 7 1, 1928 

The nucleoprotein of Bacillus dysenfenae is antigenic in vivo as well as in 
vitro, whereas the residual substance which reacts specifically with antibacterial 
serum has no power to induce the formation of antibodies in vivo 


Tumors 

AIelanotic Tumors A Hormitz, Ann Surg 87 917, 1928 

This article contains a valuable review of the theories advanced concerning the 
nature of melanotic tumors, chieflj'- of the skin The subject of the origin and 
fate of melanin is also discussed Horwitz is inclined to accept the theory of the 
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Occupational Amyotrophic Lateral Sclerosis M Gunther and P Hoch, 
Deutsche Ztschr f d ges genchtl Med 12 68, 1928 

This disease is said to result from strains, severe trauma of the central nervous 
system, toxemias of different sorts, exposure to cold and other exciting causes in 
persons predisposed bj'^ hereditj^ The lesions of the cord were formerly regarded 
as altogether made up of retrogressive changes, but considerable evidence of 
inflammation has been found by recent studies The suggestion has been made 
that the disease may sometimes have an infectious or toxic origin and extend 
to the nervous system by lymph channels With the advent of such explanations 
for Its etiology, the relation of amyotrophic lateral sclerosis to occupational dis- 
orders and hazards has assumed importance After reviewing all the circumstances 
it was decided that two soldiers of the World War were entitled to compensation 
for having this disease, that in one of them it followed getting wet and severely 
chilled, and m the other, acute rheumatism due to exposure A third patient with 
amyotrophic lateral sclerosis uas denied compensation because there were no 
grounds for supposing it was related to a primary tuberculosis of the eyes 

E R Le Count 

Alcoholism in the Tyrol P Vogler, Ztschr f d ges Neurol u Psychiat 
111 661, 1927 

From many of the institutes of psychiatry of the universities of Austria and 
Germany there have appeared during the past few years reports of the way the 
World War affected the numbers of patients with chronic alcoholism, delirium 
tremens, alcoholic psychosis and other late effects of the use of alcoholic beverages 
Similar studies have also been made m Switzerland and Denmark To these, 
Vogler adds a statement of what has been noted in that part of western Austria 
which lies directly east of Switzerland and north of Italy, a portion of Europe 
not previously embraced He found a remarkable correspondence between the 
condition met with there at Innsbruck and those noted in other parts of Europe 
He mentions fourteen writers who have made similar studies Apparently a large 
part of middle Europe has now been gone over in these investigations 

In all these countries there was a marked subsidence of these manifestations 
of chronic alcohol poisoning This began with, and continued throughout, the 
war During the reconstruction period there was a gradual return to prewar 
conditions, and since then the consumption of alcohol has steadily increased so 
that now it considerably surpasses anything heretofore known, judging by the 
numbers treated for its effects in these institutes The review by Vogler com- 
prises a report of 1,857 cases m which the patients were cared for during twenty- 
three years, ten before and eight since the war The fall and rise in the number 
of patients treated, in percentage of the total number cared for and the numbers 
of men and of women treated all matched one another closely 

E R Le Count 


Technical 

The Hinton Glycerol-Cholesterol Precipitation Reaction in Stphilis 
C jMorton Smith, Arch Dermat & Syph 19 439, 1929 

As a rule, the Hinton reaction gives a smaller number of so-called “doubtful” 
readings It is claimed also that the reaction becomes positive earlier than does 
tile Wassermann and at least as soon as the Kahn reaction The incidence of false 
positive reactions is reduced There are few conditions, thus far recognized, that 
give false positive reactions Another point in favor of the Hinton test is that 
It IS possible to work with anticomplementary and somewhat hemolyzed blood 
This fact IS often of great value to the clinician It requires far less training to 
be able to read results of the Hinton test than those of either the Kahn or the 
Wassermann test It is applicable to spinal fluid as well as to blood serum It 
IS apparenth more nearl> a specific test for syphilis than the others 

Author’s Summart 
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C'iTOCHROAiE IN TxjMOr TISSUES H Ya^oi, H Tamiya and W Nakahara^ 
Jap J Exper Aled 7 109, 1928 

Cjtochrome, the intracellular respiratory pigment discovered by Keilin, was 
found in large amounts in Fujinawa rat sarcoma and in smaller amounts in Flexner- 
Joblmg rat carcinoma and Bashford mouse carcinoma, Rous chicken sarcoma 
contained little or no pigment 

Medicolegal Pathology 

Punch Drunk H S klARXLAND, J A kl A 91 1103, 1928 

This sequence of repeated blows on the head occurs in prize fighters and is 
marked by staggering, mental confusion, dragging of one foot, a tilted head and 
parkinsonism It maj be the beginning of mental disease requiring subsequent 
confinement It is said to result from small hemorrhages in the cerebrum, which 
are realiv contusions, and from the alterations to which they lead Martland 
found such hemorrhages in 9 of 309 brains of persons with injured heads, none, 
howeier, with broken cranial bones Fractures of these bones are said to inter- 
fere with the production of these effects of concussion, presumably b}'^ release of 
pressure which is necessarj for tearing bj fluids forced b\ the blows into places 
too small to contain them The lesions are chiefly in the basal ganglions 

E R Le Count 

Thallium Poisoning J H T Davies and AI C Andrews, Brit M J 
2 1139, 1927 

Tw'o sisters, aged 11 and 8 years, respective!}, were given thallium acetate, 
8 5 mg per kilogram of body weight to one and 8 75 mg to the other One 
became severely poisoned with pains in the knees on the twelfth day, four days 
later the lower extremities became hot, swollen and tender, while on the eighteenth 
da} there was fluid in the knee joints and the patient had convulsions She was 
discharged after ten days of treatment in a hospital, but the knees and legs were 
still tender on the thirty-fifth day The scalp of each girl became completel} 
hairless for a time 

Experimental Stab Wounds K Fujiwara, Deutsche Ztschr f d ges 
genchtl Med 12 65, 1928 

When the features of stab wounds are hidden by drying and clotted blood, 
they may be fully restored even as long as forty-eight hours after they are made, 
by washing them with warm water The size and other peculiarities of stab 
wounds of the skin are considerably modified by the degree of tension or relaxation 
of the skin when the wound is made Stab Avounds of the skin and of viscera differ 
somewhat although made with the same iveapon In parenchymatous organs they 
do not gap as much, and the end of the ivound corresponding to the back of weapons 
with only one cutting edge are wider than the knife back is thick, in the skin 
they may be narrower That the wounds have been made with a weapon with 
only one cutting edge is usually easily determined b} this greater width of the 
wound at one end But this may be difficult to decide when the blade is thin 
The shape of the Avound at the Avide end generall} matches that of the knife 
back and ma} be square or have several angles When the back of the blade is 
flat, one of the two corners of the AVide end of the Avound is usually indented more 
than the other in the surface of the skin Tension of the AVOund end to end often 
helps to explain the shape of the weapon When the Avound gaps, its length is 
less than the Avidth of the blade used, but straightening it so as to lay the edges 
together before measurements are made may yield a dimension greater than that 
of the Avidtli of the knife or sword employed These are some of the more 
important conclusions Fujuvara made by a study of Avounds of the shaven skin of 
anesthetized dogs He used altogether sixteen different AA'eapons — pocket kniA'es, 
daggers, stilettos, household and butcher knives, knives used in several industries 
and army weapons E R Le Count 
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Rcgulat Meeting, Feb 13, 1929 
Ha-RRison S Martland, MD, Piesiding 

Virtjlent Anthrax Bacillus from a Case or Malignant Pustule in Man 
Adele E Sheplar and Marjorie B Patterson 

On Dec 31, 1928, P W , a man, appeared at the outpatient department of the 
New York Post-Graduate Hospital with a lesion on the right side of the neck 
of five days’ duration He was sent to the laboratory for bacteriologic examination 
The lesion presented a very dark crater-like center, approximatelj 15 mm in 
diameter, surrounded by confluent vesicles containing a pink-colored thin fluid, the 
total area approximating 50 mm in diameter Microscopic examination of the 
fluid obtained from the vesicles revealed large numbers of spherical organisms 
evidently staphylococci and a few large rods Plate cultures showed large numbers 
of colonies of staphylococci and a smaller number of typical Medusa head colonies 
of the anthrax bacillus 

On intrapentoneal inoculation into a mouse, a saline suspension of the colonies 
killed the animal within fifteen hours, and on subcutaneous inoculation into a 
guinea-pig produced death in thirty-six hours A small fragment of the spleen 
of the gumea-pig was placed m a subcutaneous pocket of a rabbit and this animal 
died after five days with extensive subcutaneous edema about the point of inocula- 
tion A secondary infection was present, however, and necropsy disclosed a com- 
plicating old pericarditis, possibly due to previous use of the animal for bleeding 
by heart puncture A second rabbit was inoculated by placing a loopful of a 
twenty-four hour agar slant culture of the third cultural generation of this strain 
into a subcutaneous pocket This animal died after sixty hours Subcutaneous 
hemorrhagic edema was slight and limited to the region of the inoculation, an 
area approximately 40 by 50 mm The anthrax bacilli were found distributed 
through all the organs and present in the heart blood 

The patient was employed as a chauffer by a furniture dealer and part of his 
time was used in furniture repair and upholstery work It is probable that he 
had come into contact with animal hair He said that the lesion had begun as 
a small pimple at the side of the neck some five days before After appropriate 
serum treatment, the patient made a good recovery 

The observation is of interest because the lesion here corresponds to the classic 
malignant pustule and contains anthrax bacilli of full virulence similar to the 
Pasteur virus strain capable of killing rabbits The nature of the animal hair 
concerned in the present instance is unknown 

Resorcinol Tests in Relation to Diseases Without Concomitant Tuber- 
culosis Adelaide B Baylis 

A report of 163 tests on 156 patients with various diseases, without recognized 
concomitant tuberculosis, tested by resorcinol flocculation, reveals the fact that 
certain diseases other than tuberculosis are capable of giving false reactions It 
IS, therefore, concluded that when these diseases exist without apparent con- 
comitant tuberculosis, diagnostic observations should be confirmed by further 
laboratorj and clinical examinations A comparison of the Vernes and Bayhs 
tests shows a close correlation between the two methods, and while they are useful 
in differential diagnosis, their chiet lalue lies in their ability to measure the 
degree of activity in recognized tuberculosis 
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Ax I'\iPRo\ED Technique for the Comparison of Antiseptics b\ Yeast 
Ferment iTiox Sara E Branham, J Infect Dis 44 142, 1929 

A simple device for quantitatn elj^ collecting the carbon dioxide produced b\ 
fermenting j easts has been made this means, the principles of the method 

of comparing antiseptics bj fermentation of 3 east have been confirmed and shoMii 
to haie a general application and the whole procedure has been put on a more 
dependable basis This technic not only affords a simple and effective means of 
comparing the action of maii}^ Apes of antiseptics, but also offers an opportunit} 
for the stud3 of the phases of the process under observation The simphcitv of 
this method, as compared with the elaborate and laborious procedures emploied 
m mam laboratories, commends it for general use Author’s Summari 


On Photographing Gross Pathological Specimens W G AIacCallum, 
Bull Johns Hopkins Hosp 44 207, 1929 

Specimens fixed b\ Kaiserhng’s method are photogiaphed under water in a 
tank coiered with plate glass Details must be studied m the original 


A Radiopaque Bismuth Suspension for Anatomical, Histological and 
Pathological Research Eben C Hill, Bull Tohns Hopkins Hosp 
44 248, 1929 


A method using bismuth 0x3 chloride suspended in a solution of gum acacia 
has been found to be most satisfacton for postmortem roentgen stud3 of the 
A'ascular si stems For most purposes a suspension of 20 per cent bismuth oxv- 
chloride in 11 per cent solution of acacia gnes excellent delineation, but for specific 
tissues the percentages of both the bismuth and the acacia must be varied to 
secure optimal results The acacia series as an agent to aggregate the finel3 
dnided particles of bismuth, and b3 emploiing cloth filters of I'anous meshes, unit 
masses of am desired size ma3 be obtained Tissue that has undergone an 
injection of this radiopaque suspension ma3 be studied microscopicalh either as 
cleared specimens or m stained histologic sections , 111 both, the bismuth-filled area 
IS clearh delimited from the surrounding tissues Author’s Summara 


The Sedimentation Rate of Erathrocates H B Yewhiam and P H 
klARTiN, Quart J kled 22 145, 1928 

The present study w^as conducted in twent3-fiie patients suffering from sprue, 
kala-azar, malaria, secondari anemia, tr3panosomiasis, cirrhosis, d3senten and 
amebic hepatitis Lu'er function was determined bv the levulose test No change 
in Iner function, however, was found which would parallel the changes in the rates 
of sedimentation Differences in specific gravity of the ervthrocvtes apparentlv 
had no bearing on the phenomenon The same is true of the viscosity of the 
plasma and of the size of the ery tlirocytes One positive fact appeared, namelv, 
that most of the rapidly sedimenting bloods showed auto-agglutmation of tho 
ervthrocvtes „ 


Hematonalin as a Reagent for Iron M Muhlmann, Virchows Arch 
f path Anat 266 697, 1928 

Interested m the small quantities of iron in the central nerv'ous system that 
do not give the ordinarv reactions for this metal, the author inv'estigated the 
possibilities ot hematoxylin as an iron reagent He concluded that staining wnth 
hematoxylin depends on an alkaline reaction and the presence of iron, usuallv 
suboxides Two sorts of iron-containmg substances were found, one in myelin 
sheaths which resisted the action of acids but disappeared after treatment with 
lipoid solvents, and the other m the pigment of the substantis nigra and in the 
capillary endothelium, resistant to both reagents He suggested phagocvted red 
cells as the source of the iron in the latter ^ 
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biochemistry of the prostato\ esicular secretions, during which the most interesting 
phenomenon of glycolysis, or sugar or carbohydrate utilization bj spermatozoa in 
the semen, was demonstrated, and it was then determined that spermatozoa m vitro, 
which after six hours had become sluggishly motile, could be markedly activated 
by the addition of 5 per cent dextrose solution By a play of the imagination, one 
can readily see ho\v, in an individual with sluggishly motile spermatozoa as a 
factor m incapacity for procreation, such spermatozoa might be revivified in vivo 
These studies, then, are a continuation of the study of glycolysis made some time 
ago As Dr Killian has explained, the three important factors influencing the 
motihty of spermatozoa are viscosity, osmotic pressure and reaction The viscosity 
or plasticity — there being a fine distinction between the two terms — may be an 
important factor, and the motility of the spermatozoa may be restored to the 
maximum by the addition of equal volumes of 4 5 per cent dextrose, buffered with 
phosphates to pn 7 6 The reaction is probably least important because between 
pH 5 and pn 8 3 the motilitj. remains unchanged and, during the study of glycolysis. 
It was observed that the reaction of the semen w'as pn 7 6 during the first six 
hours, despite the fact that there was an increase m lactic acid abo\e 100 per cent 
of the control, there evidently being an efficient and effective buffer mechanism 
in the semen itself These studies offer a fertile field for future investigation A 
practical application has been made in only one instance A couple, married eight 
years and anxious to have children, came to see Dr Killian He advised them 
of the proper solutions to use and the proper strengths to employ, and the wife 
became pregnant 

J A Killian Dr Ravid raised the question of the influence of temperature 
on motility From our owm observations, we can definitely say that variations 
between 15 and 40 C have no demonstrable effect on the motihty of spermatozoa 
All these experiments w’ere carried out betw'een 20 and 25 C , so that we can 
exclude temperature as a factor influencing the motihty The only experiment 
w'hich varied from that w'as one consisting m the addition of gelatin and the 
increase of viscosity by lowering the temperature 

The Halogen Balance in Bromide Therapy of Epilepsy J A Killian, 

J Nothin, T Garcia and L Halpern 

In this country, the use of bromides as antispasmodics has been discredited 
owing to the appearance of ominous symptoms and complications following their 
indiscriminate administration 

In order to secure the maximum antispasmodic effect and to obviate com- 
plications, the administration of bromides should be guided by a knowledge of 
their fate m the human organism and their influence on the components of normal 
body fluids 

In the study of the effect of ingested bromides m the treatment for epilepsy 
on the female service of the Manhattan State Hospital, we have determined the 
distribution of the halides between the blood plasma and the erythrocytes 

After the continuous administration of halides, the total halides are increased 
above the normal with a replacement of a portion of the chlorides by bromides 
This does not influence the distribution of chloride between the blood cells and 
the plasma, and the bromide is distributed between blood cells and plasma m a 
manner similar to that of the chlorides 

Bromide is excreted m the urine with chloride m the same proportion in 
which these halides are found in blood The bromine ion apparently does not 
diffuse into spinal fluid as readily as the chlorine ion The blood plasma of 
epileptic persons on bromide therapy shows an opalescence which is not associated 
with any change m the lipins of the blood or the serum proteins of the blood 

discussion 

J Nothin Attention is called to the w'ork of von Wiss, Frey, Ulrich and 
Bernoulli, particularly the latter, who has done considerable experimental w'ork 
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DISCLSSION 

Ward J MacNeal I should like to emphasize a point which Miss Baylis 
made at the end, in order that it maj be clearh’^ understood, because certain 
recent visitors to our laboratory appear not to have appreciated this point vhicli 
Miss Baylis has attempted to emphasize in all the publications on this subject 
Tuberculosis is not diagnosed satisfactorily bj this test, we make the diagnosis 
of infection \\ith the tubercle bacillus bi entirely different means This test, 
moreover, makes no pretense to measure the extent of the lesion m the bodj , 
however, it does appear to indicate the degree of activitv of the process Anj 
one who is familiar with the pathologj' of tuberculosis will realize that we need 
this sort of a test We already possess manv means of diagnosing the presence 
of the tubercle bacillus in the body with a fair degree of accuracy and of measuring 
the amount of tissue mvohed This resorcinol test does not purpose to do those 
things. It is used to indicate the state of activitj of the tubeiculous process 

Factors Influencieg Motility or Sperm \tozoa J A Killivn, J F 
McCarthy, C T Stepita and M B Johnston 

Observations have been made on the influence of variations in \iscosit\, osmotic 
pressure and H-ion concentration on the motihtv of spermatozoa in semen 

Increasing viscosity of semen br the addition of gelatin solution was followed 
bj a proportionate decrease is motihti Nonmotile spermatozoa in Mscid specimens 
could be rendered motile bj' the addit'on of equal volumes of 0 5 molar dextrose 
A depression of the motilitj of spermatozoa followed the addition of aqueous 
solutions of nonelectrolj tes to the semen Molar solutions destro\ed motihtj 
entirelv Five-tenths molar solutions depressed the motilitj to about one halt the 
control Urea, however, u'as a notable exception to this general rule 

Aqueous solutions of two ion salts depressed motihu to a greater extent than 
nonelectrolytes , aqueous solutions of three ion salts diminished the motihtv below 
that observed for two ion salts 

Variations m H-ion concentration, betw'cen pn 5 and pn 8 3 did not influence 
the motility of spermatozoa, but increasing the H-ion concentration or decreasing 
It bejond these limits w^as followed bi a depression of the motihti 

discussion 

Jacob M Ravid I wonder w'hether one can draw’ any analogy from the 
motihtv of B colt — B typhosus groups or of anv other motile bacteria to that 
of the spermatozoa We know’ verv w’ell w'hat an important factor temperature 
pla>s in the motihtv of micro-organisms I should therefore like to ask the 
authors w’hat their experience w’as in regard to this point and also whether thei 
paid special attention to the temperature m all their experiments 

C T Stepita This stud> of the factors influencing the motility of the 
spermatozoa of the semen, credit for w’hich is m great part due to Dr Killian, 
was stimulated by a study by Drs McCarthj’, Ritter and Klemperer, made at the 
laboratories of the New York Post-Graduate Hospital, relative to the anatomv 
and the histology of the verumontaiium and the ejaculatory ducts At this time 
it W’as demonstrated that catheterization of the ejaculator\ ducts was feasible 
By means of such catheterization the seminal vesicle, a hitherto obscure organ, is 
brought into the searching spotlight of orderlj scientific scrutiny, and by this means 
not only the physical conformation but the unmixed bacteriology of the vesicles, 
as w'cll as the viability of the spermatozoa m their natural habitat, may be 
determined One has also the means of observing the reaction of the seminal 
vesicular secretions uncontammated bj’- the prostatic secretions and, finallj’, m the 
presence of sluggishlj’ motile or dead spermatozoa it may be possible by direct 
treatment to remove the conditions mimical to their viability 

The present study w'as not concerned so much w'lth the highly technical 
w’ork of catheterization We were more interested in the actual studi of the 
specimens of semen Dr Killian made a studi a number of vears ago of the 
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process At an earl}^ stage in the stroma, there were accumulations of pale cells 
w'hich were larger than the tubular cells and had small dark nuclei , the glomeruli 
wnthin such areas may show^ no lesion or early deposit of hyaline material within 
the tuft The large pale cells stained intensely with fat stains In frozen sections, 
the fat was double refractile The glomerular epithelium contained much less 
fat The hpoidal cells were in the interstitial tissue In the older areas, these 
cells w'ere replaced by fibroblastic proliferation and lymphocytes The tufts of 
the glomeruli show^ed gradual filling up with hyaline material, which did not take 
the amyloid stain The tubular epithelium showed an uneven distribution of the 
finer and coarser fat globules wnth fat stain, mostly in the high epithelial cells of 
the convoluted tubuli of the first order and ascending portion of Henle’s loop In 
the lumen of the tubuli casts were seen and many stained intensely with fat stain 

Sections of the Iner, suprarenal gland and retroperitoneal lymph node showed 
also accumulations of hpoidal cells, which were similar to those in the kidneys 
In the liver, the hpoidal cells show^ed transition to hvalimzation and necrosis 

From the pathologic observations it w’as obvious that we w'ere dealing w'lth a 
general constitutional condition The striking feature w'as the accumulation ot 
hpoidal cells in many organs , this suggested a general lipoidosis of the endothelial 
cells with marked disease of the kidneys 

The clinical picture corresponded to the pathologic observations in the inter- 
pretation of the glomerular changes which were secondary to the fatty and hyaline 
changes not unlike amyloidosis In many other respects, too, the condition show'ed 
some similarity to general amyloidosis 

In this case we seemed to deal wuth a general lipoidosis, w'hich had produced 
gra\e secondary anatomic changes m the kidneys, w’hich then became responsible 
for the characteristic clinical picture There was morphologic as well as clinical 
evidence that the essentially tubular kidney disease of long duration terminated 
W'lth advanced glomerular injury, causing renal insufficiency and uremia 


DISCUSSION 

Harrison S Martland I suppose there is no doubt from the clinical 
history of this case and the gross and microscopic studies that it is a typical 
nephrosis, such as has been described by Epstein The great controversj., how- 
ever, IS how many kidneys should one take away from the parenchymatous group 
and place in this category 


Acute Nephritis in Rats After Intravenous Injections or Colloidal 
Lead Louise H Meeker 


The kidneys of albino rats show striking parenchymatous changes after lead 
poisoning 

Our observations are based on fortj'-four rats treated with colloidal lead The 
lead solution was given intravenously for the most part In a few instances, sub- 
cutaneous and mtraperitoneal injections were given The lead was prepared under 
the direction of Dr Sheplar The method was that of Woodward The actual 
amount of lead in each colloidal preparation was determined under the direction of 
Dr Kilhan Dr Killian also later analyzed the kidneys of the rats and found 
lead present 

The duration of the lead treatment in the animals was as follows 


1 for SS days 

2 for 54 dajs 
1 for 52 da>s 
1 for 47 dajs 
4 for 44 da\s 


1 for 36 days 

1 for 30 days 
3 foi 25 days 

2 for 21 days 


5 for 19 days 
1 for 18 days 
1 for 17 days 
5 for 14 days 


1 foi 12 days 

1 for 9 da\s 

2 for 8 days 
1 foi 7 days 


The number of injections varied from tw'o to ten, the number of da\s betw'een 
the injections varied from three to ten, seven days being the usual interval 
Ordinarily, the rats w'ere killed two and three days after the last injection of 
lead In five instances, the last injection was seven, sixteen, eighteen, nineteen 
and twenty-nine days before death Four of the rats died from lead poisoning 
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with bromide in animals and men, and who finally evolved the conception of 
the "relative bromide content,” which consists in a substitution of oiilj'- a certain 
amount of sodium chloride by sodium bromide, and is expressed m a percentage 
rate According to Bernoulli, the relative bromide content should not be higher 
than 20 in order to avoid the complications of bromide intoxication In mv 
experience, I have found that the relative bromide content may be much higher 
and the signs of complication are not always due to bromide intoxication but 
to lack of sodium chloride in the organism I believe that what reallj matters 
IS the necessarj^ phjsiologic minimum of sodium chloride in the organism, which 
apparently varies from one person to the other, and from one race to the other 
The Wuth’s calorimetric method of bromide estimation in the blood is discussed, 
and here again I found very much higher figures I shall show a comparative 
study of phenobarbital and bromide therapy of a large number of epileptic patients 
treated at the Manhattan State Hospital since July, 1926 

J A Killian The undesirable effects of bromide therapy^ might be attributed 
to one of two conditions, either an accumulation of the bromide ion in the body 
tissues or fluid, or a loss of chloride When it comes to the question of following 
these cases from the clinical standpoint, from the results shown on the chart it 
IS erident that analysis of the urine is adequate because it is shown that the 
bromide is excreted m the urine m the same proportion in which it is in the 
blood Consequently, from the urinalysis one can ascertain the relative concen- 
trations of bromide and chloride m the blood 

The So-Called “Lipoid Nephrosis” Nicolas AI Alter 

Is “lipoid nephrosis” a disease entity with a pathologic process of the kidnev 
that IS responsible for the characteristic clinical picture^ This is the obtruding 
question to any one familiar with this disease 

Clinical, but particularly pathologic data are still lacking and are much needed 
to attempt to answ'er this and many other questions that turn up during the stud^ 
of this condition 

A white boy^ aged 8 years, was admitted to Post-Graduate Aledical School 
and Hospital on Aug 10, 1928, with edema of the forehead and legs and “urinary^ 
disease” — albuminuria and casts On admission, the patient showed edema of 
the face and ankles The blood pressure and temperature w'ere normal The 
chemical analysis of the blood show'ed urea nitrogen, 12 8, cholesterol, 0 357 
albumin, 1 75, and globulin, 1 58 The blood count revealed red blood cells, 
4,192,000 , white blood cells, 15,200, and poly^morphonuclears, 72 per cent The 
present illness consisted in an aggravation of symptoms for the last three to four 
weeks, since a cold, but was practically continuous for from two to three rears 

He had frequent colds and sore throat, whooping cough and infection of the 
ear m 1928 On Aug 22, 1928, the patient became acutely ill, with a temperature 
of 101 F, and convulsions He died with symptoms of uremia on August 24 
On August 22, the blood pressure was 108 systolic and 68 diastolic, the blood 
urea nitrogen was 25 8 On August 23 the blood pressure was 124 svstolic and 
100 diastolic, the blood urea nitrogen, 53 7 Autopsy was performed on Aug 24, 
1928 

The body weight was about 30 Kg General edema w'as present The heart 
weight was 145 Gm The thickness of the left ventricle was 7 mm The weight 
of both kidney's was 375 Gm Cross-section showed a uniformly' thick cortex 
(13 mm) of a grayish, translucent, edematous appearance There was a yellow' 
somewhat opaque streaking The papillae were dark The renal pelvis w'as narrow 
The liver weighed 765 Gm The capsule was smooth On cross-section, the 
parenchyma was pale brown throughout Scattered uniformly small specks of yellow 
areas w'ere seen The suprarenal glands together weighed 8 Gm The layers were 
thin and pale The retroperitoneal lymph nodes measured from 2 to 3 cm m 
diameter , they' w'ere soft The lungs w'erC edematous 

Alicroscopic sections of the kidney's showed a striking picture The streaks 
in the gross specimen corresponded to v'arious stages of a progressive pathologic 
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As a rule, the glomeruli in the aftected areas of the kidneys show no change 
In some instances, however, the glomeruli show^ marked congestion and numbers 
of polymorphonuclear leukocytes and occasionally albuminous exudate in Bowmian’s 
space In other words, the glomerular changes are always acute and transient 
It is to this acute glomerular inflammation that w'e consider the hemoglobin 
and iron m these bodies is chiefly due Lead does not unite with hemoglobin 
There are no changes in the collecting tubules, in the interstitial tissue or in 
the blood vessels Fortj control rats show'ed no kidney lesions as described 
for the rats treated with lead 


\ 



Fig 2 — Rat 25 The experiment lasted twenty- five days with four intravenous 
injections The total amount of lead injected was 3 8 mg High power, hema- 
toxjlin and eosm Rat 32 The experiment lasted fiftv-five days w'lth six intra- 
venous injections The total amount of lead injected was 111 mg Eosin-stainmg 
bodies m pale nuclei w'lth chromatin at the peripherj are present The black 
bodies m the lumen of the tubule show eosm-staimng bodies m the center High 
pow er , hematoxylin and eosm Rat 23 The experiment lasted twenty-one days, 
with four intravenous injections The total amount of lead injected was 3 5 mg 
Black bodies are present m the lumen of the tubule The larger body show^s 
lamellation and crenations The glomerulus (left) and blood lessel (above) 
show no pathologic changes High powder, hematoxylin and eosm 
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The total amount of lead given to any one rat \aned from 3 to 176 mg The 
rat receiving 176 mg was treated fifty-fi%e days, and the largest amount of 
lead given at any one time was 26 mg, or twice the lethal dose 

The changes in the kidnc}’- were most evident m the second portion of the 
convoluted tubules (fig 1, a and b) The epithelial cells vere swollen and the 
cell boundaries lost verj earl}, with cell debris filling the lumma The nuclei 

became swollen and pale with fragments of chromatin forming clumps Ovoid 

bodies staining pink with eosm appeared near the nucleoli or b} transformation 

of the nucleoli (fig 2, 32) As these bodies enlarged, the chromatin granules 

collected on their surface and the nuclear membrane slowh disappeared The 
pink-stainmg bodies w'ere extruded into the lumen of the tubule and became larger 
and darker The outline of these now dark bodies usuall} showed serrations and 
Jamellation, as man} as eight or ten concentric lamellae being counted in main 



Fig 1 — The black bodies are m the convoluted tubules a, after exposure 
to h}drogen sulphide in an acid solution, b, unstained Frozen sections, low powder 

instances (fig 2, 23) Tubules showing the earl} intranucleolar forms of these 
bodies occasionally showed mitotic figures in adjacent cells (fig 2, 25) Where 
these dark bodies were most numerous the tubule epithelium was entirely dis- 
integrated The bodies stain black when exposed to h}drogen sulphide m a 
weakly acid solution, indicating a lead content They also stain blue by Perl’s 
test for iron 

Bell has emphasized the affinity betw'een lead and lecithin It is suggested that 
lead ma} ha\e united w'lth the lecithin or a similar lipin in the tubule epithelium 
to form these bodies To follow the complicated reaction between them would 
require in vivo studies similar to those of Leathes, MacLean and White, together 
with much further animal experimentation Budding forms and minute droplets 
are seen and are similar in reaction to the larger bodies These droplets also 
suggest imelin forms of lipms The bodies are the onlv' elements m the sections 
■that giv'e a positive lead reaction by microchemical tests 
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Regnlat Meeting, Match 14, 1929 
Harrison S Martland, Picstdenf, m the Chan 

Multiple Fibromatous Poiapi or the Intestine, Associated with Chronic 

Tuberculosis or the Ileum and Cecum David Perla 

An instance was reported of multiple fibromatous polypi of the intestinal tract 
in a middle aged man suffering from chronic hyperplastic tuberculosis of the 
intestinal tract The polypi were most prominent m the rectum, where they 
produced partial obstruction because of the large size of the fibromatous masses 
A correlation between the chronic tuberculosis of the intestine and the development 
of these tumors was suggested To the authoi’s knowledge, this is the second 
instance on record of multiple fibromatous pob'pi of the intestinal tract 

discussion 

Nicholas Alter It is known that tubercle bacilli have a stimulating effect 
on the surrounding tissue They produce a specific granulation tissue, but whether 
It can produce a stimulation to other tissues of a neoplastic nature has not been 
sufficiently emphasized, although it has been mentioned time and again that there 
may be some relation between tuberculosis and malignant disease Adler, m his 
monographs published sometime ago, showed a close relation between tuberculosis 
of the lung and carcinoma In my experience, I often found malignant disease 
associated with tuberculosis I remember a case of carcinoma of the esophagus 
associated with tuberculosis and another of testicular teratoma associated with 
tuberculosis, there are many other cases I recall the old theory of Ehrlich that 
he propounded in connection with his carcinosarcoma in cancer produced in mice 
Ehrlich brought forward the explanation that the whole course depends on the 
nutrition of the tissue and that the various tissues depend on various food supplies 
This explanation would somewhat explain why in one case tuberculosis produces 
a specific granulation tissue and in another, a proliferation of a neoplastic nature 
I am thoroughly convinced that tuberculosis and cancer have a close connection 

Harrison S Martland I do not know whether I missed some of Dr 
Perla’s remarks, but did I understand him to say that multiple fibrous polypi in 
the colon constituted an unusual or rare lesion^ 

David Perla Yes 

H\rrison S Martland In the case presented, did you interpret the polypi 
as existing before the tuberculous ulcers^ 

David Perla That question would be difficult to answer I intimated that 
there might be some relationship between the long-standing chronic hyperplastic 
tuberculosis of the intestinal tract and the development of these multiple fibromatous 
polypi It IS well known that in association with chronic irritations of the intestinal 
tract with strictures, and with hyperplastic tuberculosis, polypi are frequently 
seen, in strictures produced by neoplastic changes, one sees filiform elongated 
polypi around the stricture, so there is no doubt that chronic irritation can stimulate 
the o\ergrowth of mucous membrane sufficiently to produce these tumor formations 
On that basis, I suggested the possibility that the long-standing infection might 
also have stimulated the peculiar fibromatous processes 

M\ ASTHENIA Gravis with AIultiple Th\mic Granulomas Nicholas M 
Alter 

The pathologic process of this rare disease is still the subject of a great deal 
of controversy Every case that can bring additional information should be 
recorded The extensne postmortem observations warrant this report 

A white w'oman, aged 31, married, w'as admitted to the New' York Post- 
Graduate Hospital on Sept 20, 1928 with the chief complaints of ptosis, internal 
strabismus, dysphagia, d\sphonia, dvsmasesis, general weakness and loss of w'eight 
The illness began about six months before admission with ptosis of both lids 
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In summarizing, it mav be said colloidal lead produces a destruction of tubule 
epithelium of the kidney somewhat similar to the action of other metals, such as 
mercury The portion of tubule affected is that concerned in elimination Recovery 
may occur after one, two or three insults, but finally the regenerative capacity is 
destrojed and no further recovery is seen Individual rats vary greatly in their 
susceptibihtj to colloidal lead Lead mav be recovered from the kidneys showing 
the lesions described 

DISCUSSION 

James Eming Did j'ou find any colloidal particles of lead m the endothelial 
cells, such as are found in cases in man? 

Louise H Meeker There were no particles of lead in the endothelial cells 
of the kidney The spleen and liver have not been carefully studied by me as 
yet My purpose at this time has been to show a definite reaction to lead in the 
kidnej since this has been frequentlj' disputed We believe that we have a reaction 
comparable to that of other heavy metals 

Harrisok S Martland It is hardly fair to compare the experience I 
have had with a very stable and apparently nontoxic form of colloidal lead with 
that of those using colloids approaching the Blair Bell tjpe Our lead w'as 
phagoc 3 tosed to an enormous extent by the histiocytes of the reticulo-endothehal 
s^stem and very little ever reached the malignant growth In time, however, 
it was toxic and produced terrific uncontrollable anemias In human beings 
and in animals it was very toxic to the kidnejs and produced intense nephritis 

Arrangement of the Smaller Arterial Vesslls in the Spleen Ward J 
MacNeal and Jacob M Ravid 

Human spleens from necropsies and from surgical operations were fixed in 
the distended state by arterial perfusion (AlacNeal, W J , Otam, Sadao, and 
Patterson, M B The Finer Vascular Channels of the Spleen, Am J Path 
3 111 [March] 1927) Serial sections at a thickness of S microns have then 
been prepared For study of the course of the arteries and veins, drawings of 
ever} tenth section at a magnification of 20 diameters were made, transferred to 
w'ax plates 1 mm thick, and these plates W'cre put together for reconstruction 
of the vessels and follicles in relation to them 

For stud}" of the finer arterial vessels pertaining to an individual lobule, each 
serial section was draw^n at a magnification of 200 diameters, and reconstruction 
W'as carried on in the same manner 

The models are not yet finished The reconstruction, how'ever, has progressed 
to such a point that the architecture of the splenic lobule and the interrelation- 
ships of the lobules and blood vessels have been disclosed As a rule, the arterial 
supply of each lobule is terminal, but occasional!} one may recognize a slender 
communicating arterial twng coming from an adjacent trabecular artery and 
joining on to the eccentric arteriole of the lobule From the eccentric artery 
there are given off the follicular capillaries, wdnch form an anastomosing meshw'ork 
of thin-walled closed capillaries within the follicle and terminate bv opening into 
the intercellular pulp spaces of the marginal zone of the lobule These vessels 
are minute, often collapsed in part, and are extremely difficult to tiace in serial 
sections Larger branches of the order of fine arterioles take origin from branches 
of the eccentric artery and extend into the marginal zone, where they are sur- 
rounded bv the ellipsoid sheaths of Schweigger-Seidel They gne off recurrent 
or centripetal capillaries which cur\e toward the follicle and terminate by opening 
out into the intercellular pulp spaces of the marginal zone Other small branches 
arising from the same vessels continue in a centrifugal direction as the capillaries 
of pulp cords, to terminate in the intercellulai spaces of the pulp cord at a distance 
from the follicle 
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leukemias incorrectly diagnosed A certain type of an anemia, however, m which 
an unusually large number of nucleated red cells is found, does occur in infants , 
these red cells sometimes outnumber the leukocytes and constitute an outstanding- 
feature because of which this condition should be classed as a distinct type of 
anemia of unknown etiology 

Occasionally during the past seven or eight years, an infant born at full term 
with anemia and showing such an unusually large number of erythr oblasts in 
the blood, has been admitted to the Babies’ Wards at the Post-Graduate Hospital, 
the cases of three such infants were described The first was that of a boj’-, aged 
9 months, who was a mongohan idiot The blood picture showed 12S nucleated 
red cells to 100 leukocytes The second case was that of a boy, aged 5^4 months, 
with malnutrition, who showed 92 nucleated red cells to 100 leukocytes The third 
was that of a boy, aged 6 months, who had malnutrition and disease of the middle 
ear and showed 110 erythroblasts to 100 leukocytes 

From the study of these cases, the most conspicuous feature seen is the unusually 
great abundance of immature red cells, far greater than m the usual form of 
secondarj'' anemia, m which erythroblasts do occur , therefore, it would seem that 
a more suitable name for this condition would be erj throblastic anemia, or erythro- 
blastemia of infants, instead of pseudoleukemia infantum or von Jaksch’s disease 


DISCUSSION 


Harrison S !Martland I suppose that all these cases would have been 
diagnosed von Jaksch’s anemia 

B R Whitcher That was the diagnosis made formerly 
Harrison S Marteand Although I am opposed to giving new names to 
diseases of the blood unless their etiology is definitely determined, the designation 
suggested, “erythroblastcmia of infants,” is perhaps more descriptive than von 
Jaksch’s anemia 

James Ewing Were any of the nucleated red cells easily confused with 
lymphocytes ^ 

B R Whitcher No On the whole, especially m the first case, the nucleated 
red cells showed little polychromatophilia In some the cytoplasm showed a 
slight lavender color, and in others a slight slate color, but in most of them it 
showed the same salmon-pink color that the nonnucleated red cells did In the 
other cases, the nucleated cells m some instances showed a slight slate color, 
and some of the cells showed rather ragged edges, but they could readily be 
distinguished from the lymphocytes 

James Ewing You said that the diagnosis of leukemia was thought ofi 
B R Whitcher That diagnosis was thought of, but after making the second 
count I decided there was no leukemia, and that the condition was von Jaksch’s 
disease 


Harrison S Martland I do not believe that in these cases there is any 
doubt about the identity of the nucleated red cells There is usually no difficulty 
m accurately identifying cells in blood smears Identification is not so easy, how- 
ever, in sections of bone marrow in which it is often impossible, even by special 
stains, to state whether certain cells are of erythroblastic, myeloblastic or even 
Ijmphoblastic origin For this reason, I have long advocated the study of smears 
of bone marrow in preference to sections for accurate interpretation 

James Ewing I have an idea that some of the so-called low-grade leukemias 
of infants are of this trpe, m which the nucleated cells with little or no hemoglobin 
arc mistaken for Ijmphocytes 


E F Youland In the medical service of Flower Hospital, an infant was 
born who died about five days after delivery At autopsy, the skin presented 
a distinctive pale, indefinite, yellow color suggestive of pigmentation and apparently 
resenib ing that described by Dr Whitcher When the bodv uas opSied the 
internal tissues and organs presented a somewhat similar discoloration ’The 
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Two months before death, she began to have difficult} with speech For the past 
ten days, she could not swallow There was a gradually increasing weakness of 
the muscles of the back, neck and jaw On physical examination, the patient 
was well nourished and had marked ptosis of both eyes, more marked on the 
left than on the right She had internal strabismus There was bilateral paralysis 
of the face The patient could not laugh Speech, swallowing and breathing- 
were greatly impaired The blood pressure was 130 svstolic and 80 diastolic The 
spinal fluid was normal 

Autops} revealed a sjmmetrical enlargement of the thyroid with a hard nodule 
over the isthmus Discrete Ijmphnodes were palpable on both sides of the neck 
and in the inguinal regions The thymus was large, measuring 9 by 4 by 4 cm 
On section, a tumor-like mass was seen, with a hard, partly calcified capsule, 
and a red, pulpy center The mass measured 6 bj 4 bv 4 cm A similar nodule 
was situated above the isthmus of the thyroid, measuring 25 by 22 by 13 mm 
The thyroid was flesh} and firm On cross-section, the left lobe contained a 
nodule, 14 by 10 b\ 10 mm The heart w'eighed 220 Gm The aorta measured 
3 5 cm m circumference On gross examination, the brain and cord revealed 
nothing unusual The uterus and ovaries were infantile 

ilicroscopic section of the thymus mass showed h}perplasia of thethymic tissue 
with a few large Hassall bodies In most areas large, pale, epithelial cells pre- 
dominated, m others small round cells There w’as irregular fibrosis wnth marked 
hyalmization, particularly in the capsule The second nodule abo\e the isthmus 
of the thyroid w'as similar morphologically Sections of the thyroid show’ed a 
diffuse epithelial hyperplasia The colloid secretion was diminished The stroma 
was increased and contained diffuse lymphocitic infiltration The circumscribed 
nodule consisted essentially of epithelial-like cells Sections of the heart and the 
muscles and those of the tongue and the muscles of the neck showed some 
lymphoc^tlc infiltration and atrophy of the striated fibers 

The pathologic observations indicated extensive constitutional changes The 
most conspicuous features w'ere the multiple tumor-like nodules of thethymus and 
tlnroid, the small heart and narrow' aorta, general lymphadenopathy and lymphoid 
infiltration of the muscles of the neck 

DISCUSSION 

James Ew'ing I find it difficult to form an} definite conclusion regarding the 
significance of the lesions m the thvmus and the th}roid Their interpretation 
w'ould require much more careful study than I am able to make, even from this 
full report The suggestion that the w'hole condition m this case is a phase of 
status lymphaticus is most interesting I should like to ask Dr Alter if he has 
some computation of the number of cases of m} asthenia gravis reported in w’hich 
there w'ere such definite signs of status lymphaticus In this case, these signs seem 
to be extremely well marked 

Harrison S Martland Did the spleen and intestinal tract show a marked 
increase m lymphoid tissue^ 

Nicholas Alter Yes, there was a large amount With reference to Dr 
Ew'ing’s remark, there w’as not a single definite report emphasizing the presence 
of status lymphaticus In some cases the thvmus is described as enlarged, but 
the authors do not refer to the other requirements for status lymphaticus Neither 
IS there an} investigation of the nature of the enlargement of the thymus, except 
for Bell’s w'ork in 1912 , this author tried to classify some other cases and his ow’ii 
as benign th}moma There is no mention of the concept of these nodules as 
infectious granulomas 

Fr\THROB'LASTE'MIA of Ji^EAl^TS, A ^TVD\ OF So-CaLT.ED VON JaKSCH’S 
Anemia B R Whitcher 

Recently, cases of so-called von Jaksch’s anemia ha\e come to be regarded as 
belonging to the regularly accepted groups of secondary anemias m children, or as 
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increase in ammo nitrogen The increase m fermentable (true) sugar in blood 
after hydrolysis by amylase ranged from 9 to 29 mg per hundred cubic centimeters 

of blood as dextrose , , „ ^ r 

The fact that the combined sugar cannot be demonstrated m the protein-free 
blood filtrate suggests that it is chemically combined v/ith blood proteins and 
may be present m the blood as “gluco protein” — sugar combined with blood 
protein m a glucoside linkage 

The nonfermentable reducing substance m human blood averaged 25 mg per 
hundred cubic centimeters as dextrose 

A Case of Paroxysmal Tachycardia in the Codrse of Active Subacute 
Bacterial Endocarditis Arthur N Foxe 

A man, aged 23, had an essentially unimportant history The onset of the 
illness occurred two months before admission with a cold, cough and blood- 
streaked sputum Several weeks later he was feverish and had night sweats and 
pain in the left loin and joints Physical examination showed evidences of mitral 
stenosis The general features led to a diagnosis of subacute bacterial endocarditis, 
which was confirmed bj a positive blood culture for SfJ cptococcus vuidons The 
subsequent course was febrile, with numerous peripheral, visceral and cranial 
embolic phenomena Two weeks before death an attack of paroxysmal auricular 
tachycardia began, the pulse rate being 188 The attack lasted for six days During" 
the illness, the patient received doses of digitalis and occasional hypnotics Death 
was due to cerebral complications 

Postmortem examination showed petechiae of the skin and conjunctivae, 
petechiae of the pleura, left hemohydrothorax and hydropericardium, both unusual 
in this disease There were auricular and interauricular septal myocardial petechiae, 
mitral and aortic valvular and mural endocarditis, and infarctions of the spleen 
and kidneys Microscopic examination showed myocardial petechiae, as observed, 
focal fibrotic myocardial change and one large focal accumulation of monothelial 
cells in the ventricular myocardium 

Cardiac arrhythmias are said to be rare in active subacute bacterial endocarditis. 
Eickel could find no case in the literature, he described a case of heart block 
Rothschild, Sachs and Libman described the only other case that I have been able 
to find in the literature, that of a patient with auricular fibrillation Myocardial 
involvement is often said to be rare in th’s disease Blumen found active inflam- 
matory changes in 1 per cent of the cases, Clawson in 24 per cent and Thayer m 
G1 per cent 

The discrepancies in the studies cited and the difference between apparent fact 
and the valid view of Mackenzie, that myocardial involvement is usually present 
when there is an active endocarditis, are strange For a better clinical and patho- 
logic understanding of the disease, it is essential that these opposing views be 
estimated correctly Svmptomatically, clinically and pathologically, there are 
barriers to the knowledge of the myocardial involvement in subacute bacterial 
endocarditis “These patients,’ as Debre accurately stated, “are cachectics, never 
cardiacs ” The anemia and the peripheral embolic phenomena are so striking and 
varied that they attract almost the entire attention of the clinician This is fairly 
different from the monotonous regularity of the congestive phenomena of chronic 
cardiovalvular disease, in which the heart signs and close digitalis control become 
so engaging Pathologicallv, the endocardial manifestations so obtrude that one 
largely neglects a more careful study of the myocardium It is probable that when 
the studies of the living and dead myocardium in subacute bacterial endocarditis 
har e been pursued with the persistence with which those of the presystolic murmur 
and the Aschoff body in acute rheumatic fever have been pursued, one will find 
little, u am, disparity in the frequency of myocardial involvement in the two 
diseases The report of this case is a small effort in that field 
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splenic lymph nodes stood out prominently and were considerably enlarged and 
hjperemic The spleen was from twm to three times larger than normal The 
lungs, heart, liver and other organs show'ed no distmctue gross pathologic changes 
Microscopicallj , the tonsils and the lymphoid tissue of the mesentery showed 
characteristic simple “mjeloid” h\perplasia Microscopically, the spleen showed 
a diminution in the number and size of the Ij'mphoid follicles On first impression, 
the splenic pulp suggested marked hj'peremia of the sinuses On further examina- 
tion, the exact structure of the splenic pulp had not been established The micro- 
scopic changes m the bone-marrow had not jet been studied The remaining 
viscera showed no pathologic features microscopicallj An examination of the 
blood made before death show^ed hemoglobin, 26 per cent (Dare) , red blood cells, 
1,750,000, and index, 0 7 The cells show^ed poikilocytosis and poljxhromatophiha, 
and erythroblasts w'ere present The w'hite blood cells numbered 94,400, wuth a 
differential count of neutrophils, 51 per cent, hmphocvtes, 36 per cent, and 
myelocytes 13 per cent 

There are several similar features in the tw'O cases reported by Dr Whitcher 
and in my case that came to autopsy A striking feature is the peculiar pigmenta- 
tion of the skin which at the time of autopsj”^ suggested marked hemoljsis It 
IS of interest to consider whether mj case maj not present the pathologic aspects 
of Dr Whitcher’s cases All three of these cases appear to be characterized 
bi primary diminution in the number of red cells, associated with the presence 
of immature red cells in the circulating blood, together wuth leukocvtic changes 
suggesting those of leukemia In nij'^ case the mjeloid hiperplasia of the tonsils 
and of the mesenteric nodes is of interest m relation to the possible leukemic 
changes The histologic picture of the spleen suggests a possible deficiencj’- of 
its hematopoietic function This condition, therefore, W'ould appear to be one of 
primary erj'throcj'-togenic failure with associated mieloid hyperplasia If the 
term “pseudoleukemia” is defined as a primari sjstemic Ijmphoid hjperplasia 
wuthout an associated hmphocjtic blood picture of leukemia, it could be ruled 
out in these cases, the predominant and apparentlj primarj if not definitne change 
being an erj throcytogenic deficiency 

Nicholas M Ai^ter I have seen Dr Whitcher’s slides, which w'ere stained 
b^ MacNeal’s method This produces marked contrast w'hich does not give much 
possibility for mistake The drawings do not do justice to it The picture is 
striking, and it show's at times a more marked condition than in pernicious anemia 

B R Whitcher Some time after having seen these tw'o or three children, 
a premature infant, a girl, w'as born at about 7 months in the Babies’ Ward, and 
died at the age of 19 daj's I made a blood count, and found more than 300 
nucleated red cells to 100 leukocjtes In premature infants, born at 7 or 8 months, 
one does find a large number of these nucleated red cells, but rarely m an infant 
born at full term, the infants wdiose cases I reported were all born at full term 

Harrison S Martland How' about the icteric index? 

B R Whitcher I did not determine the icteric index I had tw'o cases m 
brothers, w'ho had hemoljtic icterus, and each had a splenectomj and made a 
good recoverv , they are now' normal Before operation smears show'ed some 
nucleated red cells with some polychromatophiha, but not nearlj' as manj' nucleated 
red cells as those of the three cases reported 

A Studa of Combined Carbohadrate in the Blood Ichiro Kataaama 
(bj' invitation) 

The protein of the blood, w'hich had been freed from sugar, when heated Avith 
second-normal hA'drochlonc acid m a bath of boiling water for two hours, jielded 
a substance giving the tvpical reduction of alkaline copper solutions With 
phenj'lhvdrazme, an ozazone was obtained which corresponded with the glucozazone 
Combined sugar is present m greater amount in the plasma than m the corpuscles 

The blood w as incubated for four hours at 40 C , w ith 0 3 per cent amv'lase 
solution and showed a marked increase in reducing substances with a much greater 
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of a single population, but offers exact material for the comparison of the human 
races with one another 

The problem of inferiority is taken up by Max Berliner Inferior forms of 
persons (Kuemmerfonnen) are those who do not reach the height of development 
which IS characteristic of their race The conception of inferior forms has been 
introduced by F von Kraus and T Brugsch and is apt to replace so-called 
infantilism Inferiority, which in this connection is used merely from a morphologic 
standpoint, may affect the whole organism or parts of it For clinical purposes, 
Berliner distinguishes the following forms of inferiority (1) forms associated 
with diseases of the glands of internal secretion and with anomalies of the skeleton, 
to which group belong hjpophysiary dwarfism, dyscerebral dwarfism, mongolism, 
cretinism, and myxedema, (2) forms with predominating changes of the skeleton, 
such as rickets, chondrodystrophia, osteopsathyrosis, enchondromas and Moeller- 
Barlow’s disease, and (3) dystrophic forms 

The chapter on the individual development in infancy' and childhood by A 
Schlossmann and A Eckstein is short and contains little of value 

The seventh issue contains, besides chapters on childhood, puberty and senility 
bv AI Berliner and on the changing judgment concerning the artistic forms of 
the human body by Eugen Hollander, a contribution by Georg W Schorr in 
which pathologists will be much interested This contribution deals with the 
significance of thanatology for the biology of the person Thanatology is the 
science of death Those whose duty it is to explain the occurrence of death on 
the basis of anatomic observations often fail to explain why death has occurred 
at a certain moment and not hours or days before or afterward Death does 
not result from a single cause, but is the outcome of a senes of conditions which 
are incompatible with life It is often impossible to determine all these conditions 
after life has vanished, and the work at the necropsy table necessarily has to be 
completed by studies immediately before and during death 

Laboratory Technique The Methods Employed at St Luke’s Hospital, 
New York F C Wood, Karl Vogel and L W Famulener Third 
edition, revised and enlarged Price, S3 75 Pp 318 New York James 1 
Dougherty, 1929 

The first edition appeared m 1917 Since then a great increase has taken place 
in the demands on the clinical laboratory necessitating a thorough revision in order 
to reflect adequately present practice There are three sections histologic methods 
by F C Wood, 20 pages, clinical pathology and clinical analytic methods by Karl 
Vogel, 100 pages , and bacteriology including serology by L W Famulener, 
184 pages The book lays no claim to being a complete guide to all laboratory 
methods, Kahn’s test for syphilis, for instance, is not mentioned The methods 
described are those used in St Luke’s Hospital in New York, and "preference 
IS given to methods that appear to be most reliable at the same time as they are 
practical ’’ The book is an eminently safe technical guide so far as it goes and 
of interest to all yvorkers m clinical laboratories as an illustration of the actual 
practice in a large hospital 
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Die Biologie der Person Ein Handboch der allgemeinen end spiziel- 

LEN KoNSTITUTIONSLEHRE END MITARBEIT ZAHLREICHER FaCHMANNER 

Herausgegeben von Proe Dr T Brugsch und Prof Dr F H Le\v\ 

Parts 4-7 Berlin Urban & Schw arzenberg, 1926 and 1927 

The first volume of tins work was reviewed in the Archives (4 151, 1927) 
The fourth issue of the great system of the biologv of the person brings an 
excellent contribution bj E Keeser on the relations between constitution and 
action of drugs In collaboration with Joachimoglu the author has done pioneer 
work m this new field of constitutional and pharmacodMiamic research which 
offers mam possibilities for further investigations, especially with regard to 
idios 3 ncrasj Not onh does constitution influence the action of drugs, but also 
drugs vhen given for a long period of time influence the constitution After 
a general discussion of the internal and external factors that determine the effect 
of a drug on a given individual, Keeser takes up the \arious chemical substances 
m detail Though the discussion is brief, one will find maiw valuable suggestions 
especially m the paragraphs on alcohol, anesthetics, alkaloids, hj pnotics and organic 
and inorganic poisons A discussion of industrial poisonings is also given 

The next chapter is devoted to the question of constitution and the abuse of 
narcotics Ernst Joel and Fritz Fraenkel try to cover this intricate problem in 
forty-two pages and succeed well, though some of their discussions are rather 
superficial As far as prohibition is concerned, the authors come to the conclusion 
that its adv^antages bj far excel its disadvantages 

Using statistical data as a basis, G Florschuetz speaks of the great importance 
of the constitution m calculating the risk of life insurance 

Robert Heindl points out that a tremendous material for constitutional research 
has accumulated in the archives of the identification services of the various nations 
This material has the great advantage that it is based on uniform and exact 
methods, and that it not onlv contains the measurements, photographs and finger- 
prints of millions of people, but also gwes an account of the story of their life and 
of their mental and moral qualities Heindl describes m detail the methods of 
anthropometry as applied for criminalistic purposes, and of the portrait parle 
introduced by Bertillon It is interesting to learn that some of the modern 
criminalistic methods were used alreadv in ancient times, and that a warrant 
issued at Alexandria in 145 B C read very much up to date The studv of 
Hemdl’s paper can be highlv recommended 

The greater part of the fifth issue is devoted to the factors which determine 
the person’s fitness for life Carl Coerper takes up the question from the somatic 
and W Peters from the psychologic point of view When the time comes that 
a joung person has to choose his future occupation, not only his inclination but 
his constitution should be taken into consideration, if this is done, much dis- 
appointment and despair can be av'oided The physician well trained in the 
science of constitution should have a leading position among those who deal with 
problems of occupation 

In the same issue, Coerper also discusses constitution m relation to sport 
Everj person has an inclination for a certain kind of exercise vvdnch determines 
his favored sport If sport is to be healthful, it should be adjusted to the person’s 
constitution 

In issue SIX, Brugsch gives a complete presentation of the morphology of the 
person He describes the different types as advanced especially bv the French 
school and devmtes much space to the methods of anthropometry, following the 
vv'ork of R Alartin Mathematical measurements eliminate subjectivity in judgment, 
and uniformly applied not onlv make possible the studv of the constitutional ty^pes 
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Principles of P\.tholog\ for Prvctitioners and Students H 

D’Arcj Power, MD, FRPS, Professor of Patholog 3 % College of Physicians 
and Surgeons, San Francisco, and William W Hala, M D , Assistant Professor 
of Pathology, Long Island College Hospital, Brookljn, N Y Price, $10 Pp 787, 
with 298 illustrations New York D Appleton and Companj', 1929 

Diseases of the Thyroid Giand By Arthur E Hertzler, MD, Sur- 
geon to the Halstead Hospital With a chapter on Hospital Management of Goiter 
Patients by Victor E Chesk}, MD, Associate Surgeon to Halstead Hospital 
Price, $7 50 Pp 286 Second edition, entirely rew'ntten St Louis C V 
Mosby Companj', 1929 

Arbeten FRAN Karolinsk'v Institutets Patologisra Avdelning 
UTGiVNA AV Foike Henschen Voluiiie 4, 1928 Professor i patologisk anatomi 
Stockholm, 1929 

A Contribution to the Know'ledge of Lymphogranuloma Inguin ^le 
Bj Sven Hellerstrom, Lie Med From the Pathological Department (Head Pro- 
fessor F Henschen), and the Dermato-Venereological Clinic (Head Professor J 
Almkvist), of the Caroline Institute Pp 224, w'lth 16 illustrations Stockholm 
P A Norstedt & Soner, 1929 

This IS a complete and well illustrated presentation of the present knowledge 
concerning inguinale lymphogranuloma Fortj -seven carefully studied cases are 
reported The bibliography contains 229 references The mam points m the author’s 
summary will be given in abstracts from the current literature 

The Origin of Malignant Tumors By Theodor Boveri, University of 
Wurzburg Translated from German bj'' Marcella Boveri, with a foreword by 
Maynard M Metcalf, Johns Hopkins University Cloth Price, $2 50 Pp 128 
Baltimore Williams & Wilkins Compaii}, 1929 

Report of the Laboratory and Museum of Comparatiye Pathology 
OF THE Zoological Society of Philadelphi \ By Herbert Fox, M D , 
Pathologist Pp 65 1929 

This report contains interesting notes on diseases of Y'arious kinds of animals 

Die Biologie der Person Em Handbuch der allgememen und speziellen 
Konstitutionslehre unter Mitarbeit zahlreicher Fachmanner Volume 4 Von Prof 
Dr T Brugsch und Prof Dr F H Lewy Price, 13 marks Pp 825-986 Berlin 
Urban and Schwarzenberg, 1929 

The Forty'-Fourth Annual Medical Report or the Trudeyu Sana- 
torium AND THE Tw'enty -Fourth Medical Supplement for the Year 
Ending September 30, 1928 Together Yvith the Twelfth Collection of the 
Studies of the Edward L Trudeau Foundation for Research and Teaching m 
Tuberculosis Price, 50 cents Pp 257 Trudeau, N Y, 1928 
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The reticulo endothelial sistciii in iiifec 
tious inemia of ilblno rats *737 

Capillaries, pressure in toaenili of prCR- 
nanci 1 ,5 

strength of cipilliu will and capillirs 
bemorrli iRes 140 

Carbohtdr ites content of ilcohol-solublc 
antiRen ot tubercle bacilli "ilO 

influence of on bacteri il decomposition 
of urea 

metibolism differentnl dliRiiosis of rU- 
cosiiri IS 

met ibohsin in inf met ind childhood 
met ibolism of tissues 
metibolism rcRUlition of blood sue ir 
fat and 

water-soluble protein and In tubercle 
bacilli from taiious sources HO 

Carbon Arc See 'Unraiiolct Bats 
Cirbon dlovide ditisioii of cells under 
tirtin„ tensions of 727 

Citalise of maliRiiint tissue 027 
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Onlir.ict Rhissblowcrs < >9 

senile, chemical anal>sls of blood in ^ 
patients with 

Cells, dhlslon of, under tartlnp tensions ^ 
of carbon dloaldc 7-’ 

epltbcllnl, iintlRcnlc spcclflcltj of 710 

giant muUlnuclcatcd with particular 
reference to forclRn hodj r1 ml cell *031 
morpholopy and nilcrochemlstrj of animal 
ceil, demonstration of cell memhrnno 729 
morpholoRj , relations between o\j doses 
tital stalnliiR i)Ostmortera stalnliiR and 729 
multiplication, chemical nature of suh- 
st.inccs required for 2®*^ 

orRinotaals 720 

Cerebrospinal Pliild, bacterial propertt of 
as well as Inllammatort and noninllini- 
matorj effusions of chest and ibdo- 


mcn 1112 

blood In, clinical data 140 

cttoltsis 111, In acute pollomtclltls 78(i 

et-anilnatlon for cellular constituents ot 181 

fumtlon of blood liquor barrier 1084 

of premature infants 178 

protein content of. In m>7.edcma 317 

sURir determination of, bj Benedicts 
topper melhod 178 

Tikiti-Ari test 179 

xanthochromia of in Inf ints 114 

Cesarean Section, bictcrlal content of 

uftnis at 7 >1 

< hickenpox, immunltj 318 


Chlorom i Icukochloroma In common fowl , 

Its relation to mjcIoReiih leukemia md 
its aiiiloRicb to chloronm in mm *142 

Cholera experimental research on pntho- 
RcnlcU> of 1107 

pretenth c Immuni/atlon iRalnst with 
toxoids 7 14 


Cholesterol hlometrj of, in blood of rab- 
bits 1099 

esterase in animal tissue 1 10 

liilUicncc of, on experimental anapht - 
laxis 1114 

influence of on txperlmonul tuberculosis tin 

tumors of skin and tnammart gland 
caused b> pjroRcnous products of 871 

Chondroraixosaicomi of sixth cert led ter- 

tebri loss 

Chordoma, of tcrtcbral column with 8 new 

c ises 3-1 

siciococcjRoai, mallRU int 928 

Chore i hlstopatholoRj’ of tonsil in uutc 

rheum itlc feter md 17’, 

ClionoanRioma See Placenta 


Choroid Plexus, function of blood liquor 

bn Her lOsi 

f inchopben, atopban toxic liciiatitis md 

Ucpatoljsis follow iiiR use of 929 


Clostridium botuhnum rIucosc Inldbitlou 
ot extracellular toxin-produciiiR cn 
/jincs of 

tetml serologic tjpes of 
wclcbii, septicemia coniplicatinR pio- 
loiiRed 1 iboi due to obstructinR mj oiiia 
of uterus 

Colitis amebic 
chronic ulceratn 0 

chronic ulcciathe associated with niiliR- 
nant disease 

f olon, ulcer, simple nonspecific 

Conjuiictua injection of cornea and of 
Rumca-pig followlnR application ot 
iiruicnt diphtheiia hacilli 

Conjunctivitis, staphylococcus aiiieus of 
the new-born 

Copper relation of, to hemoRlobin content 
of r It blood 
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plitelets, in iMihus feier *040 

potentnl iIKnlescence of, ind its fluotui- 
tions in pulmonnj tuberculosis 10" 

presen ution of for sugar estimation 9sl 

pressure composite curies of cardio 
lascular reactions folloiung adrenalin 
injections m tuberculous patients 1080 

pressure, renal function in aiterial lijper- 
tension 1080 

protein albuiiun-globulin ntio in serum 
in pulmonari tuberculosis 101 

proteins in nephritis osmotic pressure of 330 
reactions of iiliite blood cells of guinea- 
pig following inoculition iiitli liuman 
tubercle b icilli "SO 

sedimentation rate of eri tlirocj tes 103 

sedimentation rate of red blood corpus- 
cles effect of external temperature on 35S 
sedimentation speed of erj tliroci tes in 
pulmonarj tuberculosis 101 

sedimentation test gr ipliic method for T59 
serum indicin in, prognostic laliie of in 
nephritis ">32 

serum proteins toxiciti of, in eclampsia 522 
serum, surface tension of in siphilis 1110 

seium use of obtained aftei death for 
iso-agglutmation 170 

sichle shaped red blood cells origin and 
fate of *820 

sugar idiiunistrition of Insulin through 
portal sjsteni in dogs 320 

sugar ind respiraton metabolism time 
curies of normal indiiiduals folloiung 
simultaneousli administered glucose 
and insulin 719 

sugar cancer of islands of pancreas 142 

sugar changes in blood dextrose in rab- 
bits after intraienous injections 130 

sugar changes in folloiung injection of 
peptone in dog 524 

sugai curies cutaneous and lenoiis in 
normal indiiiduals after insulin and 
m liter disease 1083 

sugar effect of training on iiork curie of 530 
sugar fluctuation of during eclampsia 
and Its relation to the coni ulsion 522 

sugar Inpogli ceinia in Addisons disease 030 
sugir regulation of fat, carbohjdrite 
metabolism and 721 

sugar, relations betiieen parotid pan- 
creas, diabetes melhtus and 324 

sugir totil of 3o0 

trinsfusion, etiologj and pathologic anat 
om\ of reactions after 740 

urobilin content of normil hum in 914 

lessels angiospasm is cause of renal 
infacts 729 

lesscls, importance of in lound liga- 
ment to head of femur during the 
period of grouth and their possible 
relationship to Perthes disease 187 

xessels migration of bullets shot and 
nails ifter insertion into leins of dogs 172 
lessels, stream line phenomena in portal 
lein and selectiie distribution of portal 
blood 111 liter 141 

toluine of 149 178 

iihite cells effect on of intraperitoneal 
injection of tihole liter *804 

tthole ' bactericidal potter of studied 
bt culture in slide cells 1105 

Jlohrod 51 G Slultiple heiiiangioflbromas 

of pulmonar} talte 757 

Bone atropht cellular processes in 1094 

composition of 150 

marrott changes in experimental lead 
poisoning 1091 

marrott examination of in tito in per- 
nicious anemia 1090 

marrott ststemic disease of 1093 

Book Eetietts 

A Short Bistort of 'Medicine Introducing 
Xledical Principles to Students and 
Aon-Medical Headers, C Singer 379 


American Tjpe Culture Collection Cit- 
alogue of Cultures Ld 2 (Distrlb 
tiled tilthout charge) Pp 142 
Chicago The Tohn llcCormlck Insti- 
tute for Infectious Dlseises 1928 5G2 

Ausgett ihifc Schriftcn /ur lubcrkulosc- 
patliologie, K F It iiikc 370 

Chronic (Nontubcrculous) Arthritis Pi 
thologj iiid Principles of Jlodcrii 
Ircatment, A G Tlmbrell Plsher 940 
Clinic il Piijslologt (A Stmptom Analt 
sis) in Ilelation to XIodern Diagnosis 
ind Treitment A Text for Practi 
tioiiers ind Senior Students of Alcdi- 
cine , BIS XIcDottall 195 

Constitution il In ideciu iclcs x. Pende 047 
Die Biologic dcr Person Lin Handbuch 
der allgemeineii und spi/iicllen Ivon- 
stitutionslehre und Xllt irbeit /ahl- 
icichci Pachmanner Her lusgcgeben 
ton 1 Brugsch und P II Lent 1132 

Green's Manual of Pithologt and Morbid 
Aiiatoiiij Fourteenth edition P.etised 
iiid Enlarged , A Piiict 508 

Laboratort Diignosis ind Pxiierimintal 
Xlcthods in Tuberculosis, H fc XXillis 194 
Laboratort Technique The Methods 
Emplotcd at St Lukes Hospital, Aon 
Xork, F C Mood, K X ogel ind 
L XX Famulencr 1132 

Lectures on Conditioned Iletkxes Ihlrtt 
flic tears of Objectito Studj of the 
Higher Aerious ActltUt of Animals, 

I P Pat lot 377 

Lectuics on Plant Pathologt and Phjsl 
ologt in Belatloii to XI m 947 

Lehrbuch der Toxikologle fur Studium 
und Praxis, F llurj ind H Zangger 017 
JIaiison s Tropic il Diseises A Xlanuil 
of the Diseases of XXarm Cllmitcs 
Fdited bj P H Xianson-Bahi 910 

Jloiphologlc Xaiiatlon and the Bate of 
Gionth of Bictcrix, A 'T Henrlci 704 

Orginic Laboratorj Methods, Lissir 
Cohn 564 

Kcccnt Adt inces in B ictcriologj { ind 
the Stiidi of Infection) , 1 11 Dible 703 
Bent Thcophllc Hxacintho Latnnec A 
Memoir G B XX ebb 194 

Tumors Arising from the Blood X cssels 
of the Brim Angiomatous Xlilformi- 
tioiis and Hemanglobl istom is , H 
Cushing iiid P Ballet 5Gl 

Leber d is Problem der bosartlgen 
Gcschnulste Einc experimeiitclle und 
theoretische Lntcisuchung, L Helden- 
hiln 378 

XXilIiam Hiiiet, A Xlalloch 504 

Books Beecned 190 380 505, 700 948 1134 
Boric Acid in man time of absorption and 

excretion of 150 

Botulism toxin, immunitj to 100 

toxin studies on 1104 

Brain, arterlotenous anciirtsm of 141 

changes In in increased intracr ini il 
pressure 829 

concussion, punch drunk 1110 

ctsts of 727 

dienceplnlon and hjpophtsis in cancer 172 

diseases demonstrable in exhumed bodies 750 
in inongolian idioct 380 

pathologt of cerebral t cssels, cerebral 
hemorrhage 728 

pathologt of membranes ot spinal cord 
and 142 

puncture of superior longitudin il sinus 
of dura in infints 175 

sttelling 1097 

tumor, high blood urea non protein 
nitrogen cieatinine and uric acid 
talues in case of 1084 

Braudes XX XX Blood changes in mechan- 
ical constriction of hepatic teins 752 

Brenntiassei B Aeisseria subflat i (Ber- 

get) meningitis in infant 757 
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1 Kcr 

Edcmii, iind laluctlon In excretion of vntcr 
in pernicious anemia 

chronic traumatic j*' 

effect of paiatlnrold cxtiact on ilU 

e\j)erlmentnl, as an aid to lnstoi)atho- 
loglc studies 
Effusions See Exudates and Iransudates 
Elcctrlcltj, effect of elcctiie cm rents on 
aiteiles, histolopic studj 
Elhson E L Carcinoma of ahcirant 

tlnioid (card specimen) ls_ 

Mucocele of appendix (taid specimen) lb_ 
Embolism, and thrombosis of abdominal 
lorta , 

arterial air, anemia of tonpue in Impot- ^ 
tant earlj s>mi)tom of <20 

experiment il \enous air 1< 1 

fat, fatal 

fat incidence at postmoitcm 110 

pulmonar^ postoperathc, IncicaslnR fre- 
quence of 

Emiieema, in child 1 daes old 311 

Encephalitis, virus III 017 

Fiicephalomeelitis in elms diseases and 

exanthemata 133 

in elrus infection 113 

Encephnlopathj, proRressue dcKciierathe 

subcortical (Schllder s disc ise) 330 

Endarteritis obliterans, diffuse 100 

obliter itinc, diffuse of unUnown etl- 
oloR} , an instance xelth obliteration of 
Infeiior eena cae i *33 

Endocarditis, actuo subacute bacteilal ease 
of paroxesmal tnch>caidla In course 
of 1131 

classification of lOOt* 

in JIalta fever (undnlent feeer) 033 

in man, associated with haeillus pii i- 
influenzae 7 13 

subacute bacterial of streptococcus elil- 
dans tjpe prcRiiant} , 2 case icports 131 
Endometriosis, follow InR salpiiiKcctome 000 

Endothelioma liemaiiRlo priman blood 

formint, of lieei 1003 

IjmphanKio, of atrioeeiitiicular node, 
heart block due to 721 

1 nteritis feee Gastro Intestinal Tract 
Enzymes feimentocjtlc (llpoljtic) reaction 

of the orcanlsm 7,13 

glucose Inhibition of extracellular toxln- 
pioducing of Clostridium botullnum 020 
Eosinophilla of blood aftei injection of foi- 

elgn pioteins and in hemoclastlc shock 1112 
Epicardium See under Peilcardlum 
Epididjmis, reluion between injurj and 

tuberculosis of 177 

Epilepsj calcium and phosphorus metab- 
olism of epileptic children lecelving 
a ketogenic diet 710 

comparison of thresholds of ketosis in 1099 

halogen balance in bromide therap> of 1121 

Epithelioma mixed of kidnej 725 

neoplasms of urinary bladder study of 549 

Epithelium, chorionic, malignant functions 

of 171 

inherited defects in cattle 1090 

metaplasia of basal cells in ducts of pan 
creas , its consequences *27 

tubal, cjcllcal and other variations in 909 

ErgosterOl, irradiated acterol \alue of in 
treatment of thvroparathjroidectomized 
dogs 523 

Ergot poisoning, among rje bread users 929 

poisoning postpartum 523 

Erjsipelas determination of siisceptibilltj 

to bj skin testing 307 

of stomach or phlegmonous gastritis 369 

pathogenesis and recovery 343 


1 ACE 

Erythroblastcmia See Anemia 
Irvthrocytcs human, heterogenous svstem 
in, and the heterogonous human antigen 
In crvihrocytcs of animals 92G 

iiiammallaii and avian, effect of motliylenc 
blue and other dyes on oxvgen eon- 
suiiiptlon of d21 

scdliiieiitatlon rate of 1713 

slriictuic of 1023 

Eskimos, of Eaffln Island blood grouiilng of 103 

Esopli igiis, experimental ulceration of 1037 

spoiitaiieous rupture of 170 

I struatlon basal nictabollsm dining ots- 

tioiis eyile in lat 323 

cffeit of (01 pus lutcni and ovailan ex- 
tracts on ocstrous ot gulnci-plg 901 

cffoi t of suprarenal insufileieni v on repio- 
diiitlon and ocstrous cvtle In albino rat 323 
1 Ihvl Alcohol a jiainffln method for sei- 

tlons without *1010 

Ithvl Iodide bee Heart, fimition test 
Exudates and Transud itcs, haetcrlal jirop- 
ertv of cerebrospinal fluid is well as 
Inllammatorv ind noninfl immatni v effu- 
sions of chest and ibdnmen 1112 

Eye, changes In fundus ocull as in Index to 

arterial disease 012 

Ealloi)! in lubes, ndcnoiiii of 727 

jirlmarv carcinoma of assoel ited with 
tuberculosis 1039 

recovery of human ova from 112 

Earmer 33 E A par iffln method for sei - 

tlons without ethvl ilcohol *1040 

lat embolism incidence at jiostinortem 140 

experimental stor.ige of 1003 

fermcntoevtlc (lliiolvtle) reietlon of the 
oiginlsm 713 

intei mediate metabolism of in heintlc dis- 
eases 907 

metabolism, following sideiieetomv 324 

metabolism of tissues 323 

icgulation of blood sugar taibnhvdrntc 
metabolism and 721 

laust I C Aortic lesions in dogs caused 
bv infection with spirocerca sangulno- 
Icnta *231 

1 eces blood In in new-born 723 

brilliant green enrichment mctliods in 
examination of for organisms of enteiic 
crou]) 931 

comparison of givceiol and billllant green 
bile for treatment of, foi isolation of 
typhoid orginlsms 731 

infants, influence of feeding on certain 
acids in 1 19 

rennu importance of vessels in round liga- 
ment to hoael of during period of 
growth ind the possible relationship 
to Perthes’ disease 137 

Fennel E A Osteogenic sireoma 737 

Fibroblasts See Hematoma 
Filters membranes foi ulti aflltration of 
graduated fineness down to molecular 
sieves 339 

Fishback F C A morphologic study of 
regeneration of liver aftei parital re- 
mov al *955 

Fishback, H R Expeiimental studv of 

some Immune reactions to ascaiis 9i() 

Flagellata See Protozoa 
Flashman, B H Leukosarcoma with pri- 
mary retroperitoneal tumor and ter- 
minal blood involvement 184 

Foot and Mouth Disease, effect of ultra- 
violet light on viability ot virus of 1105 
studies of IXOG 

Foreign Body in abdomen 335 

migration of bullets shot and nails after 
insertion into veins of dogs 172 
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Cornel epitlielium, influence of tlnroid on 
regenention of 

injection of conjunctna ind of KUinei- 
pig following ipplicition of iirulent 
cliplitliern b icilli 516 

of ribbit action of filtrates of strepto- 
cocci on 545 

Corper H T A simple glj cerol w iter 
crystal Molet potato cylinder medium 
for diagnostic cultures of tubercle 
bacilli *S35 

Corpus Liiteum and ovarian extract eftect 

of on oestrus of giiinea-pig 905 

ectopic corpora lutea W) 

effect of lerj earlj ablation of on 
embnos and uterus 31S 

of oiarian pregnancj, intiaabdominal 
lieniorrliage from rupture of 149 

of pregnancj medicolegal significances 
of 355 

Corr P Histocliemical ciideiice concern- 
ing site of formation of bile pigment *S4 
Corillos P 'X The sire of the con- 
solidated lung in lobar pneumonia 033 

Countryman H D Primary carcinoma of 

duodenum 940 

Coyygill G R Plijsiologj of yitamins 
cutaneous manifestations related to 
deficiency of yitamin B complex *197 

Craniosjnostosis See Cranium 
Cranium craniosjnostosis (oxycephaly and 
lelated disorders) 724 

human frequency and distribution of 
fossa pharjngea m 137 

invasion of sKull by dural tumois 331 

lesions or asphyxia in new born 177 

replacement of sUill of cadayer by wax 
model 751 

unsuspected foreign bodies in 173 

Creatine and Creatinine and rigidity 323 

and uric acid high blood urea non- 
protein nitrogen y allies in case of brain 
tumor lOSl 

creatinuria after fractures 337 

physical development and excretion of 
bv yyomen 716 

Culture Media See Bacteria culture media 
Cutlei T The graphic method for blood 
sedimentation test 

Cysts cerebellar complicated by chronic 
arachnoiditis 
hydatid yertebral 

mucous in adenocarcinoma of corpus 
uteri 
of brain 

solitary of 1 idnej 
Cytoljsis See Cerebrospinal Fluid 

D Andrea D Iveisseria subflaya (Bergey) 

meningitis in infant 757 

Dayenport, H K Xlicroscopic changes of 
muscle in myostatic contractuie caused 
by tetanus toxin *978 

.Deformities See Abnormalities and Deform- 
ities 

Dehydration effect of yvithdrayval of dnnK 
iiig water on susceptibility of rats to 
certain drugs 524 

de la Chapelle C E Case of subaortic 
stenosis 302 

Endocarditis in Malta feier (undulant 
feyer) 933 

Dengue, ricl ettsia in mosquitoes (aedes 
aegjpti) infected yvith virus of 915 

Dermatitis of pellagra See Pellagra 
Dextrose blood sugar and respiratory 
metabolism time curves of normal 
individuals following simultaneously 
administered glucose and insulin 719 


Dextrose — Continued psoe 

glucose inhibition of extracelluiar toxin- 
producing enzymes of Clostridium 
botulinum 920 

lenioyai of liier and injection of giucose 
respiratory quotient ind b isal mctaboiic 
rate following 717 

tolciance test its use in deteimin ition 
of seventy of di ibctes meliitus 358 

Diabetes activ ation of insuiin in adults 

witlioiit 325 

Inperfliyroidism ind 131 

insipidus liypophysis and hypotiialamiis, 
in experimentai 325 

insulin resistant 323 

melUtus ibsencc of Infectlyity In 

filtered urine from diabetic patients 736 
mcllitus comp irison of thresiioids of 
ketosis in 1099 

meliitus dextrose toieranee test in 

determin ition of seveiity of 358 

meliitus, pancientic activity in lOSl 

meliitus septicemia due to strain of 
bacillus miicosiis in 731 

relations between p irotid pancreas 

sugar of biood and 321 

Diarrhea, pancreatogenous fatty 912 

Diathermy experimental study 121 

icl Ition of fieqiicncy to pliysiologie il 
effects of ultra high freqiienev eiirrcnts 

907 

Dn/o Reaction of blood y aliie of 358 

Diet aiiaplij laxis in vylilte rat as in- 

fliienecd by *827 

Digitalis effect of on circulation r ite in 

some patliologicai states 322 

Dipiitheria anatoxin allergy from 925 

and scarlet fever statistical study of 1101 
bacilli In pel sensitiveness to 921 

bacilii, infection of conjunctiva and 
cornea of guinea-pig following ijipli- 
cation of virulent 530 

study of natural immunity of 1 skimos 
to 732 

toxin certain effects occasioned in dogs 
by report of yisccral lesions *601 

toxin destruction of by bacteria 920 

toxin in vitio ipproximatioii of toxicity 
of 417 

toxin rescarclies on lesistance of to dif- 
ferent liydrogeii ion concentrations 319 

toxin study of certain effects oaasioned 


759 

III dogs liv Hilly SIS of mechanism jios- 
sibly responsible for alterations of 


heart 


*767 

1097 

Diycrticuliim of appendix ind 

pscudo- 


725 

myxoiiii peritonei 


332 

726 

Drowning fiom w iter in ears 
Drugs effect of witlidiawil of 

di Inking 

355 

727 

water on susceptibility of rats 

to CCl- 


1023 

tain 


524 


Duodenum primaiv caiciiioma of 940 

Dust cement ictlon on lungs 115 

Dyes See ilso Gentian 5 lolot , Stilus 
and St lining etc 

adsorption by seiiim of persons yvltli lead 
poisoning 321 

methylene blue and othci dyes effect of 
on oxygen consumption of mamniali in 
and ivian orjthiocy tes 321 

Dysentery bacilli and piratjplioid B fil- 
trate insulin of pancreas following In- 
toxication of labblts with 13(i 

metadjsenteij 154 

toxins researches on resistance of to 
different hydrogen ion concentration 349 

Eckci r E Allergic leactions of 1 ib 
bit s intestine during anaplij lactic 
shock as recorded cliiematographlcallj *391 
Effect of certain toxic substances in bac- 
terial cultures on intestinal movement *204 
Fclampsia fluctation in blood sugar dur- 
ing and Its relation to the convul- 
sions 522 

toxicity of blood serum proteins in 522 
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Ilenioplobln cUoclironie in tumor 
building, nnngancse copper iron ah ^ 

resistance as m index of Ibc age of 
nurslings and prematurel\ born in 

HemoIjMn, for sheep corpuscles in pie- 
clptm serums from rvbbits 
proteus 

Hemoltsis br patliogenlc bo\lne strain of 
B coh . 

determination of rate of, bj measurement 
of light transmission _ 

role of in juindice of new-born Infant i-- 
saponin, of liuman blood 
saponin of rcticulocite containing blood 

Hemorrliage, cerebral, in aoung persons 
intra-abdoiiunal, from rupture of corpus 
luteuni of ovariin prcgnanci flu 

Herpes, Tims, iction of Leiaditi strain of, 
and of \accine lirus in guinea-pig 339 
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Higgins, G 11 Origin of Iiemoblasts witlilii 
an experimental licmatoma * 

Hinton Test See Sjpliills 

Histamine, and infection '3S 

changes In blood dextiose In rabbits aftti 
mtraienous injections of l'<> 

Hijeda, K Aortic lesions in dogs caused 
bj infection witli spiroeerci saiiguino 
lenta *233 

Holm s Method See Tubercle Bacilli 
Hormone cortical obsen ations on adren- 

alectoinued cats treated with 319 

effect of on elimination of bilirubin *010 

of anterior lobe of Inpoiilnsis dl tgnosis 
of pregnanej bi demonstration in urine 
of 321 

test fot prcgnance 320 

Hueper, W C Solitarj cjst of Kidncj *1021 

Huffman M M An Inerease in numbci of 
nionocjtea in blood following suli- 
eutaneous administration of \ellow 
phosphorus in oil *313 

Pattj changes in Kupfler eells in liver 
of guinea-pig in pliosphorous poison- 
ing *S09 

The effect on white blood cells of inti i- 
perltoneal Injection of whole liver *801 

Humjihnes R Is Osteogenic sarcom i in 

dial painters using luminous p iliit * 10b 
Hvdrocephalus communicating 723 

pathogenesis of 1 19 

Hjdrogen Ion Concentr itioii of urine esti- 
mation of 915 

researches on resistance of diphtheria and 
djscnterj toxins to different 349 

Hypernephroma, with suprarenal aplasia 1113 
Iljpoglvcemia See Blood, sugar 
Hjpoplijsis See Pituitarj Bodj 

Idiocy mongolian brim in 330 

Inimunitj See also Tuberculosis immunity 
action of immune serum on vaccinia and 
virus III in vitro 107 

active production of against fatal out- 
come of experimental fecal peritonitis Iba 
attemps to immunize rabbits with svphili 
tic testicular tissue 171 

dilution phenomenon observed in titra- 
tion of serum of fowls imniunizcd 
against virus of fowl 741 

increased susceptibilitv of albino rat in- 
fected with tubercle bacillus to tuber- 
culin 160 

of guinea-pigs with saponified tubercle 
bacilli 160 

respiratorv in rabbits 345 

significance of lipoids in 927 

to botulism toxin lOe 

Inanition See under Autrition 
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liHlol hictcrlal, slmpllUcd method fir 911 

Industries and Occupations disoidcis from 
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